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ae for severe service under unfavorable 


operating conditions, the Diehl Totally Enclosed Fan 
Cooled Direct Current Motor is S)°S/F equipped to 
assure the maximum of bearing performance. Jobs like 
this demand unquestioned bearing reliability continu- 
ously with the least attention ... and S\{</> Perform- 


ance Takes Preference Over Price. 


SUS\F Bearings share a definite responsibility in keep- 
ing motors operating at their highest efficiency. And 
they meet that requirement with a dependability based 
on ruggedness, long life, freedom from bearing adjust- 
ment and a minimum of maintenance. Where the 
utmost is expected of motors, S\S\=’s do their part 


~ 


at the least cost per bearing dollar. 


SKF INDUSTRIES, Inc. 
40 East 34th Street, New York, N. Y. 


WHERE PERFORMANCE TAKES PREFERENCE OVER PRICE 


@ You may buy a hearing as 
a bargain but try and get a 
bargain out of using it, for 
nothing is apt to cost so much 
asabearingthatcostsolittle 
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Plug 












The Belden Soft Rubber Plug 
is fully covered by patents in the 
United States and many foreign 
countries. Its construction is 
unique. It is, today, the accepted 
standard of the electrical industry 
in attachment plug design and 
performance. 

Belden Soft Rubber Plugs are 
now available on safe cords 
through the Belden Manufactur- 
ing Company or any of the fol- 
lowing Belden licensees : 

































Here’s proof that the Belden Soft Rubber 
Plug is indestructible! 


This machine —a reproduction of Under- 
writers’ Laboratories’ plug testing apparatus— 
continually bounces plugs against a slab of 
marble. 


Ordinary molded plugs ‘‘can’t take it.”’ They 
chip and crack with the first few revolutions— 
and soon go all to pieces. Armored plugs don’t 
last much longer. 


But Belden Soft Rubber Plugs have never 
been broken in this machine! After countless 
cycles of testing, they are unmarred—as safe 
and useful as the day they were molded. 


This indestructible feature cuts manufac- 













































In U.S.A. 
American Steel & Wire Company 
Anaconda Wire & Cable Company 
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Collyer Insulated Wire Company 
Diamond Braiding Mills, Inc. 


1—Belden cap is molded of 
rubber throughout — no break- 
able parts. 















Driver Harris Company 
2—Belden blades are set in 


Essex Wire Corporation 
slots molded in rubber cap.They 
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cannot break loose nor be turers’ production costs—eliminates dealers’ Nsstieent\ Chidate Pentiin, Cite h 
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Soft Rubber Plugs on Power Supply Cords 
for every type of electrical appliance or service 
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NEW METHOD 


MANUFACTURER wanted to produce a con- 

cealed thread, single wall, metal cap for a 
continuous thread glass bottle or cream jar. He 
had completed all of the development work, mod- 
els were made, and patents granted. Complica- 
tions developed when quantity production was 
started. 


The thread is formed by shearing down a section 
of the cap sidewall. The sheared metal is rolled to 
make a lug. The deep shearings formed a strong 
lug. With the method used, however, it was not 
practical to completely form all the lugs and with 
certain metals this condition was unsatisfactory. 


Scovill engineers attacked the problem. “How to 
provide enough metal for a complete lug — where 
no metal was.” 


To make a long story short, it was done! Each 
lug is complete. And what is more—the cost is no 
greater than for the original manufacturing method. 
It allows the production of a cap — without limita- 
tions on diameter or depth and for interrupted 


AN APPARENTLY IMPOSSIBLE JOB 


we did its 
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Manufacturer’s 
Problem ¥ 


Drawing shows the inneg, side- 
wall of the cap—as it* would 
appear opened out flat. A,B,C, 
etc. are shearings. AA,BB,CC, 
etc. are cross-sections showing 
the roll which forms the lug. 
Notice unfinished HH. 


Seovill’s Solution 


Each lug is rolled one complete 
turn. Each is finished. Each is 
strong. No increase in manufac- 
turing costs! A typical Scovill 
production achievement. 


thread closures as well as the continuous type. 
This is only one case in many thousands. It may 
have no bearing on your manufacturing problems. 
But it proves that engineering skill and complete 
production facilities can accomplish the seemingly 
impossible. 


Scovill can help you with any of your produc- 
tion problems. You will be interested in a free 
booklet—“Cases and Conclusions.” It gives further 
information about Scovill production services. It 
is free. Write for a copy, on your letterhead. Ad- 
dress the Scovill Manufacturing Company, 65 Mill 
Street, Waterbury, Connecticut. 


SCOVILL 


SCOVILL MANUFACTURING COMPANY 
WATERBURY CONNECTICUT 





New York Syracuse Philadelphia Boston Providence Chicago 
Detroit Cincinnati Atlanta San Francisco Los Angeles 
In Europe: The Hague, Holland 
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ny speed to suit your need 


. .. in these two new products of the 
U. S. Electrical Manufacturing Company 


—the Varidrive Motor (top), with speed 
combinations variable from 25 to 10,000 
r.p.m. in steps as fine as | r.p.m., and the 
Syncrogear Motor, with helical gear re- 
ductions down to 2 r.p.m. or over-speeds 
up to 10,000 r.p.m. The high electrical 
and mechanical efficiency featured by 
these units is engendered and preserved 
by the use throughout of New Departure 
Ball Bearings. No other type of bearing 
could assure the permanent rigidity and 


perfect alignment of rotating parts so 
essential to correct mechanical and elec- 
trical operation ... and yet give the abso- 
lutely free-rolling motion exclusive to ball 
bearings. » » » New Departure engineers 
will be glad to show you how New Depar- 
ture Ball Bearings may be used in your 
designs to eliminate annoying readjust- 
ments and assure efficient machine opera- 
tion under any combination of radial and 
thrust loads. » » » The New Departure 
Manufacturing Company, Bristol, Conn. 
Detroit, Chicago and San Francisco. 


NEW DEPARTURE 


BALL BEARINGS 
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REPUBLIC 
SIL « CON 


PERFECTED ELECTRICAL 
E32 See ee i 


Licensed under Patent No. 1,867,818, 
issued July 19, 1932, and other appli- 
cations for Letters Patent of the 
United States and foreign countries. 


LET SILCON 
HELP YOU CHEAT 
THE BALER 


Every pound of electrical steel that goes into your 
plant finds its way into one of two places. The part 
that reaches the assembly bench is the part that can 
bring you a profit. On the part that goes to the baler 
you take a loss. 

Sil-con Strip will help you cheat the baler. Because 
the use of strip minimizes waste—cuts down scrap loss 
at sides and ends. Because its punching qualities per- 
mit a higher percentage of perfect laminations. Be- 
cause coil set is removed and all the finished pieces lie 
flat. Because it possesses a uniform tightly adherent 
scale that is easy on dies. Because its uniform electri- 
cal properties insure a higher percentage of saleable 
finished merchandise. 

There is no question about Sil-con Strip fitting into 
your production plans and bringing about real econo- 
mies. Other manufacturers have proved this fact. 
Whether you make loud speaker units or distribution 
transformers, tiny motors for razors or starting motors 
for automobiles, one of the five grades of Sil-con Strip 
—Armature, Electrical, Special Motor, Special Dyna- 
mo, Regular Transformer—will give you better per- 
formance. Write for details. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES “==Re 7” YOUNGSTOWN, OHIO 
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I can always DEPEND ON IT 


Ask any workman who uses Roebling Magnet 


Wire—and he will tell you that he can depend 
upon it to be always uniformly good. 

The unfailing dependability of this wire is due 
to Roebling’s methods of manufacture and close 
control of every step of production. From draw- 
ing the copper to spooling the finished product, 
every operation is performed by Roebling. 
Round, square and rectangular types of Roebling 
Magnet Wire are available in a wide range of 


gauges and in a variety of coverings including 


cotton, asbestos tape and cotton, silk, enamel, 
paper, enamel and single silk, and enamel and 


single cotton. Large stocks are carried at all 


warehouse points below. Your inquiry for fur- 


ther information and prices would be welcomed. 


Magnet Wire » Heater Cord » Lamp Cord » Special Portable Cords * 
Enameled Wire » Small Enameled Coils » Solenoids » Automotive 
Cables » Apparatus Control Cables » Instrument Wire and Cables »* 
Annunciator Wire » Radio Wires » Rubber Covered Fixture Wire 
» Heat Resisting Wire » Moving Picture Cord » Stove Wire, Solid 
and Stranded » And a wide variety of other wires and cables. 


JOHN A. ROEBLING’S SONS CO. TRENTON, N. J. 


Atlanta Boston Chicago Cleveland Los Angeles New York Philadelphia 
Portland, Ore. San Francisco Seattle Export Dept., New York, N. Y. 


ELECTRIC WIRES w () c RB | N G AND CABLES 
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WE 00 OUR Part 





« We show you 
“a shuttle... 


é Faster. Faster. . . The high speed 
vw shuttle of today must be super- 
strong to withstand the tremen- 
dous shock of its cannon-ball action 
—backand forth in the loom. Also, 
it must be perfectly smooth—and 
hard enough and tough enough 
to withstand the constant wear. 





Wood cracks, shatters, splits and 
splinters under the strain . 

BUT —wood in combination with 
National H-A-R-D Vulcanized 
Fibre successfully meets every re- 
quirement, giving tremendous add- 
ed strength plus a smooth surface. 


In the construction of the modern 
shuttle, National H-A-R-D Vul- 
canized Fibre is (1) bent to shape; 
(2) veneered onto the wood core, 
and then (3) machined and pol- 
ished to a glass-smooth finish that 
will not catch in even the finest 


of silk threads. 


The wood core and the fibre 
casing form a permanent bond— 
they cannot be pried apart. 

“ “ “« 
You well know the established 
place of National H-A-R:D Vul- 
canized Fibre in electrical insula- 
tion. Its use in the construction 
of this modern shuttle illustrates a 
few of its almost unlimited physi- 
cal and mechanical properties and 
characteristics. 
In your search for short-cuts, bet- 
terments or economies, have you 
a problem that calls for any of the 
many different kinds of strengths 
and workabilities of National 
H-A-R:D Vulcanized Fibre?.. . 
Write us about it. Our Engineer- 
ing Department will be glad to 
work with you. 


| NVE 


PRODUCTS 


PHENOLITE (La minated Bakelite) 
PEERLESS INSULATION 
NATIONAL HARD 
VULCANIZED FIBRE 


NA VULCANIZED FIBRE CO. 
~~ ate ee UB NTF 7 ee rn oS 
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Bearing / 


[HERE is no substitute for experience in assuring 
to the fullest extent the inherent advantages of ball 
bearings for electric motors. The proper fit, the 
best lubricant and the most suitable housing design 
are more than theory—they are the product of long 
years of cooperation with motor builders and users. 

That is why Fafnir offers you ball bearings, plus. 
Fafnir’s accumulated knowledge, embracing every 
Read “Tue Dracon” 
WorTHWHILE economies in design 
and production are given in every 
issue of Fafnir’s house organ, **Tue 


Dracon’’, We will gladly add 


your name to the mailing list. 


Electrical Manufacturing 9 


type of motor and motor service, insures the correct 
bearing and the exact bearing fit. Continued lubri- 
cation research enables Fafnir to specify the ideal 
lubricant. And the experience embracing every 
phase of industry gives Fafnir the facts upon 
which to recommend the most suitable housings. 

This specialized knowledge is yours for the 
asking. Make use of it, as hundreds are doing, and 
guarantee the full efficiency of your motors over 
long periods of time with a minimum of main- 
tenance. THE FAFNIR BEARING COMPANY, New 
Britain, Conn. Atlanta . . Chicago . . Cleveland 
Dallas . . Detroit . . Los Angeles .. Milwaukee 
Minneapolis New York . . Philadelphia. 


FAFNIR BALL BEARINGS 
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MACALLEN 
MICA 


The purpose of this advertisement is to call to your attention the 
advisability of using Mica where other insulating materials have 
failed to give complete satisfaction. 


Many troubles developing in electrical devices can be traced to the 
use of insulating materials which are inadequate for the purpose 
for which they are intended. 


For many purposes other insulation materials are satisfactory— 
but where Mica should be used there is no adequate substitute. 


We offer the services of our engineers in helping to solve “trouble” 
problems and in determining where Mica may be used tq advantage. 


the MACALLEN CO. 
16 MACALLEN ST., BOSTON 


CHICAGO: 565 W. Washington Blvd. 
CLEVELAND: 909 Leader Bidg. 


Vol. 12, No. 3 
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WHATS THE MATTER, JACK ? , 
THOUGHT THE DEPRESSION WAS OVER 


“\'M IN AHOLE. WE'RE 
GETTING COMPLAINTS ON 
OUR FINISH. COME ON 
DOWN TOTHE PLATNG {= 
ROOM. I'LL SHOW YOU 

aibacns 


“THE UDYLITE PROCESS cAN HELP 
YOU. ITS A SIMPLE AND EASY METHOD 
OF APPLYING UDYLITE-CADMIUM 


Manufacturing 


“LOOK AT THAT. WHAT WOULD 


‘ YOU SUGGEST ?” 
WE HAD THE SAME TROUBLE 


ABOUT A YEAR AGO. COME ON 
BACK AND I'LL TELL YOU HOW 
WE SOLVED OUR PROBLEM 


“Witt 


“UDYLITE TAKES ALL RESPONSIBILITY FOR THE 
OPERATION OF THE PROCESS. AN ENGINEER 
INSTALLS IT AND MAKES PERIODIC SERVICE Visits” 


. A FINISH THAT PREVENTS RUST_ 
GO ON, THAT | HAS A NICE APPEARANCE 
SOUNDS GOOD anp COSTS LESS 
—\ THAN YOU ARE 
* NOW PAYING” 


“YUL WRITE TO UDYLITE 


SUPE pg 
} | OFF 


“SURE IS GREAT, JACK. BETTHERE ARE NO KICKS NOW 


“RIGHT! Loox aT THAT! S FOR ITSELF 
DOESN'T IT? UDYLITE wOrkS LIKE A CHARM 
| GET A BRIGHT LUSTROUS FINISH, AND SAY, 
DOES IT PREVENT RUST. I’M SAVING MONEY TOO 


“BOY, LETS GO DOWN OTHE 
PLATING ROOM. WE'VE GOT 
UDYLITE now. | WANT 
TO SHOW YOU A- 

J FINISH THAT'S >, 

A REAL FINISH? / 


Udylite-Cadmium possesses qualifications in a combina- This catalog will tell you 
the whole story about 
Udylite-Cadmium, Write 


for it. 


tion beyond the scope of any other electro-deposited 
metal. It efficiently prevents rust, has an attractive appear- 


ance and is easily and economically applied. 


UDYLITE PROCESS COMPANY 


3930 BELLEVUE AVENUE DETROIT, MICHIGAN 


30 E. 42nd St. 114 Sansome St. 
New York San Francisco 


205 Wacker Drive 
Chicago 
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HORSE HEAD sxx ZINC 


FOR DIE CASTINGS 


Aeroplane spark plug terminal covers for grounding out interference 
with radio reception. A pressure of 3,000 lbs. per sq. inch is applied 


to each of these thin wall (.015 of an inch) zinc die castings 


when the plastic interior is moulded into place (see cut away section). 
Each casting weighs less than 4 of an ounce. The threads are part 


of the casting operation. A Horse Head Zinc Alloy Die Casting. 


THE NEW JERSEY ZINC COMPANY 
Gine 160 FRONT STREET, NEW YORK CITY Gine 
ZINC ALLOYS ROLLED ZINC ZINC PIGMENTS - - - - SPIEGELEISEN 
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Uses 


Thermostatic Metals 


By 
W. C. Hirsch 


What users of these metals should 
know about their composition, form. 
behavior and methods of application. 


wide range of electrical domes- 

tic and industrial heating appli- 
ances on the market and the length 
of their useful life depend upon 
nothing more so than unerring tem- 
perature control. This is auto- 
matically obtained in devices operat- 
ing at temperatures up to approxi- 
mately 1200 deg. F. by putting to 
practical use in the form of two dis- 
similar metals, welded together for 
the purpose, the physical laws gov- 
erning contraction and expansion. 


OF aide saree functioning of the 


Because they embody the sharpest 
contrast in their respective coeffi- 
cients of thermal expansion commer- 
cially available for the work to be 
performed, ferronickel and_ brass 
have come to be virtually the stand- 
ard materials in the fabrication of 
thermostatic metal or bimetal, as 
some manufacturers designate their 
product. The ferronickel used is an 
alloy of the invar type, containing 
approximately 36 per cent nickel, 
with 0.5 per cent of manganese and 





0.5 per cent of carbon. This alloy 
has practically no coefficient of ex- 
pansion (less than one-fifteenth that 
of steel and about one-tenth that of 
platinum). Its length varies only 
microscopically with temperature 
changes, the name: imvar being an 
abbreviation of: invariable. 

Brass has a relatively high coeffi- 
cient of expansion, the zinc content 
of the alloy exerting the paramount 
influence on expansibility. Thermo- 
static metal specialists have de- 
veloped a number of different types 
of combinations of invar and brass 
with a view to providing not only for 
relatively high and low temperature 
applications, but also for special ser- 
vice conditions of all sorts. 

It is the deflection caused by tem- 
perature changes that constitutes the 
real working force of thermostatic 
metal. Obviously, therefore, the 
brass must be highly sensitive to 
thermal influences. Rigid control of 
the alloy’s constituents in its forma- 
tive stages and during rolling is es- 


13 


sential to that end. 
methods called for in the production 
of the invar type of ferronickel al- 
loys, so that they may be endowed 
with the greatest possible impervious- 
ness to temperature changes, consti- 
tute what one may call a special 
branch of modern metallurgy. 
Thermostatic metal depends, how- 
ever, for uniformly efficient perform- 
ance not only on the two alloys of 
which it is made up, but also upon 
their being united by a bond that 
obviates all possibility of the two 
alloys separating and that will with- 
stand all strain imposed upon it by 
normal operation of whatever device 
it forms a part. Manufacturers ot 
thermostatic metal have succeeded in 
standardizing welded junctions that 
under the microscope reveal a per- 


The exacting 


tect union, no solder or brazing ma- 
terial of any kind being used. As a 
result, the finished product may be 
stripped, bent, punched or heated to 
any temperature below that of the 
melting point of either of the two 
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component alloys without causing 
parting, cracking or slipping of the 
joint. 

As is the case with most electrical 
materials, thermostatic metal is avail- 
able in conventional sizes, forms and 
types for all purposes which in the 
aggregate are the source of sufficient 
demand to justify stocking. One 
manufacturer states that his product 
comes in random lengths up to 8 
feet. The standard width is 6 in. 
for strips, 0.030 in. thick and above. 
Under 0.030 in. thick the standard 
width is 3 in. Strips can be had cut 
to other dimensions. A width should 
be selected that is a multiple of the 
standard width so as to avoid waste 
in cutting. Standard sizes run from 


= 


———— 
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0.015 in. to 0.1 in. thick in steps of 
0.005 in. increase. Another manu- 
facturer gives the range of available 
thicknesses as from 0.008 to 0.25 in., 
placing their approximate weight at 
0.3. pound per cubic inch. Each 
thickness is of a hardness or temper 
adjusted to the general run of uses 
to which it may be put, and when 
metal of special hardness is required, 
this must be expressly set forth in 
the specifications. 

The bulk of thermostatic metal is 
marketed in the form of flat sheets 
or strips. Manufacturers, however, 
furnish special shapes, with or with- 
out contact points, ready for inclu- 
sion in the thermostat assembly. They 
also place at the service of electrical 
consumers a large assortment of 
forming tools for blades, coils, etc., 
so that very often the cost of special 
tools can be saved by adopting de- 
signs coming within the scope of 
these ready-to-hand tools. Where 


adniienceaigesccited 
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the buyer furnishes drawings or 
blue-prints, it is essential that they 
indicate clearly the direction of move- 
ment which the formed pieces will 
take, or in the case of coils, whether 
they wind up or unwind when heated. 

For special purposes thermostatic 
metal is given a thin facing of silver 
over one surface. The conventional 
types of thermostatic metal do not 
cover the entire range of useful de- 
flections at temperature intervals dif- 
fering from those governing the 
properties of the customary sorts and 
metal of this exceptional character 
is made to comply with customer’s 
specifications. 

In the forming of thermostatic 
metal into shapes or parts, stresses 






EFT—Forms in which— 

thermostatic metals 

may be had: strip, hair- 
pin and spiral 








Deflection, Inches 





IGHT—Curves shows 
straight-line ratio of 
deflection of typical 
metal to temperature up 
to 500 degrees F. 


100 


least one hour at a minimum tem- 
perature of 600 deg. F., and if in 
service exposed to temperatures 
higher than 500 deg. F., they should 
be annealed for at least one hour at 
a temperature 100 deg. F. higher 
than the maximum they will reach 
in service. Certain it is that the 
temperature at which the heat treat- 
ment is carried out has a direct bear- 
ing on the rate of deflection and the 
load-carrying capacity of the thermo- 
static parts. 

It is also pointed out by the manu- 
facturers of thermostatic metal that 
special care must be taken to prop- 
erly place the parts in the annealing 
oven, so that they may have free play 
when moving about under the oven’s 


















200 300 400 500 600 700 800 


Temperature, Deg. F 





are set up. It is essential for the de- 
pendable functioning of the thermo- 
stat that these stresses be eliminated, 
so that repeated cycles of operation 
do not impair the element’s con- 
stancy. The necessary heat treat- 
ment depends both on the type of 
thermostatic metal used and the ulti- 
mate temperature range which the 
thermostat will be called upon to con- 
trol. For relatively low tempera- 
ture service, with a maximum of 
around 325 deg. F. heat treatment at 
300 deg. F. in an electric annealing 
oven over three periods of one hour 
each, the parts being removed after 
each period and allowed to cool down 
to room temperature, is thé treatment 
recommended by one manufacturer 
of thermostatic metal. For higher 
temperature metals and purposes, up 
to 1200 deg. F., he recommends heat 
treatment at approximately 850 deg. 
F. Another manufacturer suggests 
that all pieces be annealed for at 










heat, thus preventing the setting up 
of the very stresses which the heat 
treatment aims at removing. It is 
also recommended that before final 
adjustment, the assembled thermo- 
stat be given several cycles through 
the temperature range it will be 
called upon to control in service. 
Proper heat treatment is unquestion- 
ably a major consideration in getting 
the best possible service out of 
thermostatic metal. Faulty anneal- 
ing may, however, be the cause of 
premature uselessness of a thermo- 
stat without the thermostatic metal 
being at all at fault. Its other metal 
constituents are subject to the same 
deteriorating changes which high 
temperature: operation brings in its 
train when the stitch in time of 
proper heat treatment of all com- 
ponent parts before assembly has 
been overlooked. 

The following excerpts from the 
engineering data dealing with ther- 


Electrical Manufacturing, September, 1933 











m 
m 
er 
pe 
th 
ne 
re 
tu 
te 
pi 
tit 
Ww! 
ju 
let 
he 
de 


th 


of 
re 
tu 
th 
ar 
le 
pe 
fc 
SU 
m 








- 


up 
heat 
t is 
final 
‘mo- 
ugh 

be 
vice. 
Hion- 
ting 

of 
neal- 
e of 
rmo- 
netal 
netal 
same 
high 
n its 
e of 
com- 
has 


1 the 
ther- 


, 1933 


Alarm Devices 

Air Dryers 

Air Heaters 

Altitude Meters 

Blue Print Machines 
Bread Wrapping Machines 
Chicken Brooders 

Circuit Breakers 


Carburetor Temperature Reg. 


Cord Sets 
Clocks 
Candy Mixers 


Hat Stretchers 
Humidifiers 

Heating Pads 
lroning Machines 
Irons, Electric 
Instruments, Electric 
Instruments, Testing 
Incubators 
Laboratory Ovens 
Lamps, Electric 
Lamps, Therapeutic 
Lighting Systems 





Sixty-one Uses for Thermostatic Metals 


Relays, Overload 
Relays, Signal 

Room Thermostats 
Room Thermometers 
Refrigerators 
Radiator Shutters 
Recording Thermometers 
Ranges, Electric 
Stack Controls 
Scales 

Signal Devices 

Sign Flashers 


Dental Furnaces Machine Tools 
Dental Sterilizers 
Draft Controls 
Damper Controls 
Electric Light Plants Oil Purifiers 
Electric Meters Ovens, Electric 
Fans Percolators 
Fire Alarms 


Glue Pots 


Motor Protection 
Necktie Pressers 
Oil Burner Control 


Photo Mounting Machines 
Portable Electric Tools 


Time Switches 

Type Metal Pots 

Transformer, Temperature- 
Indicators 

Toasters, Electric 

Vulcanizers 

Water Heaters, Electric 

Waffle Irons 








mostatic metal in the form of straight 
strips, compiled by one of the manu- 
facturers, are pertinent: 

“The deflection of a strip of ther- 
mostatic metal with one end fixed, 
measuring the movement of the free 
end at right angles from the cold 
position, varies with the square of 
the length, inversely with the thick- 
ness and for practical purposes di- 
rectly proportional to the tempera- 
ture change up to a predetermined 
temperature limit. For example, a 
piece 8 in. long would have four 
times the deflection of a 4-in. length, 
while a piece 2 in. long would have 
just one-fourth the deflection of 4-in. 
length. Reducing the thickness one- 
half would double the deflection and 
doubling the thickness would reduce 
the deflection by one-half.” 

The force exerted by the free end 
of a strip, assuming it to be under 
restraint due to a change in tempera- 
ture, varies directly with the width of 
the strip, the cube of the thickness 
and inversely with the cube of the 
length. This applies at normal tem- 
perature and allowance must be made 
for elevated temperatures, as under 
such conditions the strength of the 
material is greatly reduced. 

For practical purposes a_ strip 
bending due to heat can be considered 
as a cantilever with the load concen- 
trated at the free end. With allow- 
able working stresses the deflection 
is not appreciably affected by the 
addition of a load. At elevated tem- 
peratures the strength is reduced. 

On the subject of the application 
of thermostatic metal in the form 
of spirals and helices it is pointed 
out that the angular deflection of a 
spiral or helix varies directly with 
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the length of the strip, inversely as 
the thickness of the material, and di- 
rectly proportional to the tempera- 
ture change. The number of turns 
or the diameter of either element 
does not materially affect the deflec- 
tion. As far as angular movement 
is concerned with the same length of 
strip and the same temperature rise, 
there is no appreciable advantage 
whether the coil is in the form of a 
spiral or a helix. Coils may be 
formed to either wind up or unwind 
with increase of temperature. Suff- 
cient room must be allowed between 
turns so that under extreme tempera- 
ture conditions there is opportunity 
for air circulation as well as clear- 
ance to avoid friction or binding of 
the turns. It is the usual practice 
on coils to have them unwind with 
increase of temperature. The turns 
may be wound either right hand or 
left hand for helices to give the de- 
sired rotation. A helix unwinding 
with increase of temperature has 
also a slight elongation. It is neces- 
sary that this be taken into considera- 
tion so that no friction be introduced 
by the end thrust of the coil. 

The electrical resistivity of thermo- 
static metal of the low temperature 
type is approximately 115 ohms cir. 
mil. ft. at 80 deg. F. That of the 
high temperature types at the same 
temperature ranges approximately 
from 380 to 525 ohms. cir. mil. ft. 
With reference to tensile strength, 
one manufacturer of thermostatic 
metal takes pains to point out that 
care must be taken that the maximum 
stress in applications in which the 
metal operates against a weight or 
spring does not exceed practical 
working value limits, lest distortion 


lead to some inaccuracies in service 

All data governing the engineer- 
ing fundamentals of the application 
of thermostatic metal have been 
plotted by the manufacturers whose 
engineering staffs, moreover, are 
constantly adding to their experi- 
ence tables with reference to elec- 
trical designing from their angle. So 
that these thermostatic metal spe- 
cialists may be able to be of greatest 
help to electrical manufacturers, it 
is necessary for them to have as 
much information as possible regard- 
ing the device for which the metal 
is intended. They should not only be 
fully posted as to the design of the 
thermostat, but also as to the func- 
tions and peculiarities of the appli- 
ance in its entirety. They, of course, 
require knowledge as to the opening 
and closing temperatures, as to the 
range of calibration, as to any con- 
tacts, switches or other mechanisms 
to be operated by the thermostatic 
metal ; as well as to loads to be lifted 
or current when such is to be car- 
ried. Manufacturers of thermostatic 
metal consider all such information 
furnished to them by customers or 
prospects as strictly confidential and 
frankness with their engineers has 
frequently resulted in considerable 
savings to electrical manufacturers 
bringing out new products the de- 
signs of which were modified upon 
the advice of these specialists with a 
view to simplifying thermostatic 
metal applications without in any 
way impairing efficiency. 

Typical electrical applications of 
thermostatic metal are in circuit- 
breakers and temperature-controlling 
devices, ranging from those in do- 
mestic appliances, such as flat irons, 
percolators, hot-plates, chafing dishes, 
heating pads, etc., up to those for 
heaters, ovens, ranges, and refrigera- 
tors as well as for temperature com- 
pensation in precision instruments, 
clocks and scales. Thermostatic 
metal, moreover, finds wide use in 
safety devices, such as electrical 
signal and alarm systems and oil 
burner controls as well as in the con- 
trol of electric current in sign flash- 


ers, time switches and thermal cut- 
outs. 





A New and Helpful Table 
Appears on P. 41 


**‘Where to Get Controllers 
for Designed-in Use” 













































































How to Design 
for Quantity 


Production 


E. W. Denman, Fan Engineer, Westing- 
house Elec. & Mfg. Co., tells how the 
drafting room should reconcile fine 
appearance and performance with high 


production efficiency. 


The subject— 


an electric fan. 


merchandising article in large 

quantities. One is to make a 
cheaply constructed product, using 
cheap means of assembly. The other 
is to apply good mechanical princi- 
ples and good material with the use 
of simple, accurate, high-speed tools. 
By the first method the product may 
have an ultimate low manufacturing 
cost, but lack quality. By the second 
method the product will likewise have 
a low manufacturing cost, but will 
at the same time have a high degree 
of quality. 

In planning the design of the fan 
shown in Fig. 1, quality and pleasing 
appearance were the first considera- 
tion. The mechanical construction 
and the electrical characteristics were 
worked out to give this quality and 
appearance with quantity production 
at a low manufacturing cost. 

The mechanical parts of this fan 
can be separated into five groups: 
the motor bearings and housing, the 
electrical and magnetic parts, base, 
blade, and guard. 

The motor bearings are of the 
waste packed, oil lubricated type. A 
bearing bronze insert is cast in place 
in a die cast bracket. (See 1, Fig. 
2.) The die for these castings has 
several impressions. When the cast- 
ings are received from the die cast- 
ing department, only the drilling of 
the oil hole is necessary before they 
are ready for assembly on the hous- 
ing. The bronze insert has sufficient 
wall thickness for adequate strength 
with no waste of bearing material. 
The extension of the bearing bracket 
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Tere are two ways to make a 


on the inside of the housing locates 
the rotating part or armature. The 
front and rear brackets are the same, 
thus using common parts. These 
brackets are attached to the drawn 
steel parts of the housing by tubular 
rivets, a quick method of assembly— 
resulting in rigid construction. 

The housing is made of two parts, 
each a drawn steel cup. The quality 
of the steel used is such that a cup 
can be blanked and drawn to shape 
in one operation. (See 2, Fig. 2.) 
The surface will take a baked enamel 
or lacquer finish without polishing. 
These parts were designed with a 
flange at the open end to provide a 
punch press method of trimming. 
After the blanked cups are received, 
they are sized and formed to accu- 
rate dimensions, pierced and trimmed. 
It is to be noted that these opera- 
tions are all done on punch presses 
of proper size for the handling of 
the parts at high speed. In four op- 
erations one-half of a housing is 
completed, ready for assembly of the 
bearings and switch. (See 3, Fig. 
2.) 

In order to have some means of 
turning the fans on and off without 
pulling the plug from the receptacle, 
a switch is built into the motor hous- 
ing. The active parts of this switch 
are a stationary contact, a moving 
contact, and a lever cam to operate 
the moving contact. (See 4, Fig. 
2.) Ina follow die, these contacts 
are pierced and blanked from ribbon 
stock. The stationary contact is 
brass and the moving contact is phos- 
phor bronze. The moving contact is 


Fig. 1—The finished product 


blanked at an angle with the grain 
of the material, first to avoid break- 
age due to bends parallel with the 
grain and second, to nest the “L” 
shaped blank to save material. After 
the contacts are blanked, they are 
placed in a bending die and formed 
to shape. The offset in the long arm 
of the moving contact and the shape 
and location of the cam center cause 
a quick-closing contact in normal op- 
eration. When the lever is moved 
toward the “off’’ position, the cam 
slides down the offset and allows the 
switch to open quickly and not to 
stick in a semi-closed position. These 
parts are tubular, riveted to an insu- 
lating plate. This plate with another 
layer of insulation is riveted to one- 
half of the case. (See 5, Fig. 2.) 

The electrical and magnetic parts 
of the motor are of unusual design. 
The stationary part (field) is made 
of three parts: the outside ring, the 
pole piece, and the coils. The punch- 
ings of the first two parts are made 
from electrical sheet steel from strip 
stock. (See 6, Fig. 2.) The pole 
piece is punched from the ring in 
this operation. The ring and pole 
piece are delivered from the die 
stacked, so that sorting is unneces- 
sary. A given weight of each of 
these punchings is placed in a rivet- 
ing fixture and completely riveted in 
two operations of the press for each 
part. (See 7, Fig. 2.) Straight un- 
headed rivets are used. These rivets 
are cut from rod material by a cut- 
ting-off tool operated from the punch 
press. 

The field coils are wound in pairs 
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Fis 2—Knockdown of the fan showing: 1—bearing insert; 2, 3—halves of housing; 4—switch 
parts; 5—switch assembly; 6—motor punchings; 7—pole piece; 8—field coils; 9—motor 
assembly; 10—armature 


on a multiple winding mold, winding 
four sets of coils at a time from four 
spools of wire. The winding ma- 
chine is equipped with an automatic 
counter and stop. The operator 
starts the machine, and it runs at 
high speed for the full time of wind- 
ing one coil in each set. The four 
coils are tied, the guide is set for the 
next coil, and the machine is started 
again. With the two coils per set 
wound in this manner, there is no 
soldered or taped connection between 
coils. The coils are insulated with 
cotton tape in a taping machine. 
(See 8, Fig. 2.) 

A set of coils is placed on the pole 
piece of the field and then this as- 
sembly is pressed into the ring. This 
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makes a complete field assembly 
ready to press into the housing. 
(See 9, Fig. 2.) 

The rotor punchings are made 
from strip stock in a _ roller-feed, 
two-station, high-speed punch press. 
They are automatically stacked as 
they come from the press. A gage 
is used to place the proper stack of 
punchings in a building fixture with 
the proper end rings. The round 
wire conductors are cut off in an au- 
tomatic machine from reel stock. 
The conductors are placed in the 
rotor slots and skewed by a blade in 
the fixture. The shaft is pressed in 
place with an air press. The closing 
of the press rivets the conductors 
over at the same time. The shaft 


for the rotor is made from high car- 
bon steel with no grinding done be- 
fore being pressed into the punch- 
ings. The end ring and conductors 
are soldered by placing the rotor in 
a special adapter to protect the shaft 
and are lowered to the proper depth 
in a pot by foot lever. The rotor is 
then turned over and the other end 
soldered. ‘The complete rotor core 
and shaft assembly is ground from 
the shaft center to the proper diam- 
(See 10, Fig. 2.) 


The drawn steel base is made from 


eters. 


a cup similar to those used for the 
housings. These cups are made with 
the blank and first draw at one oper- 
ation. Two additional draws, one 
forming operation, two piercing op- 
erations and applying the finish com- 
plete the metal part of the base. A 
pressed board cover is tubular-riv- 
eted in the bottom to close it and 
make a flat supporting surface. 

The fan blade is obtained blank to 
size from scrap material. Two form- 
ing and one pressing operations com- 
plete the blade ready to assemble the 
hub. The hub is made from rod ma- 
terial in a screw machine, then drilled 
and tapped for the set screw. The 
hub is riveted in the blade with a 
rotating riveter. The blade is fin- 
ished and then checked for contour 
and balance. 

The guard is made from wire. 
The rings are made on a ring ma- 
chine and butt-welded. The ribs are 
made in a 4-slide wire bending ma- 
chine. The parts are placed in a jig 
and spot-welded. 

In final assembly the field is 
pressed into the long section of the 
housing with a short section project- 
ing to locate the other half of the 
housing. This housing assembly is 
clamped with quick-acting clamps 
and the two bearings line-reamed to 
size. The housing is opened and the 
field leads and attachment cord sol- 
dered to the switch contacts. A con- 
nector 1s provided on the switch 
plates to anchor the connection be- 
tween one field lead and the cord 
and plug. This avoids a taped con- 
nection in the motor. The rotor is 
then placed in the housing with long 
machine screws used to hold the 
housing together. 

The motor body is assembled on 
the base with a carriage bolt and 
wing nut. The guard is attached to 
the through-bolt by double nuts. 
The assembly of the fan in the guard 
on the shaft extension finishes the 
complete fan. 
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Here Are Some 


Code 


Interpretations 


As given by F. E. Neagle at an open 
meeting of The Electrical Manufactur- 
ing Industry, Aug. 14, 1933 


HE first open meeting of elec- 

trical manufacturers after the ap- 

proval of the NEMA Code by 
the President was held June 14 at 
10 A. M. in the Auditorium of the 
Electrical Association, Grand Central 
Palace, New York City. It was called 
for the purpose of answering ques 
tions and interpreting the articles of 
the Code. Some two hundred manu- 
facturers were present. 

W. E. Sprackling, Vice-President 
of the Anaconda Wire & Cable Cor- 
poration, presided. F. E. Neagle, 
Legal Adviser of the National Elec- 
trical Manufacturers Association and 
of the Code Committee, answered the 
questions. He pointed out that his 
interpretations were his own, based 
upon discussions with the National 
Recovery Administration officials at 
Washington, with whom it rests to 
render final decisions—subject, of 
course, to court review. 

As no minutes of the meeting were 
recorded, we believe it will be more 
informative to readers, who were 
not present, to brief the questions as 
put from the floor by those present 
and as answered by Mr. Neagle or 
commented upon by other members 
of the Code Committee, instead of 
summarizing. 


R. SPRACKLING stated that 
NEMA had received innumer- 
able inquiries by letter and wire, which 
suggested a call for this open meet- 
ing. He added that the Committee 
members were unanimous on the in- 
terpretation of matters pertaining to 
hours and wages but that there was 
some dissent on other matters. 
As there were no questions on ar- 
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ticles I and II, Articles III and IV, 
referring to wages and hours, were 
considered together. Article III, Sec- 
tion (b) brought many questions on 
the hourly rates and Article IV, Sec- 
tions (a) and (b) brought as many 
more on the classes of employees to 
whom the 40-hour week applied in- 


W. E. SPRACKLING 


Vice-President, Anaconda 
Wire & Cable Corp. 


stead of the 36-hour week specified 
for processing workpeople. 

Questions were: Are sweepers 
included in the 36-hour class? A. 
No. Are Truck-Drivers? A. All 
trucking labor from storeroom to and 
through process machines are part of 
the direct labor and are on the 36- 
hour basis. Outside truckmen are not. 
Neither are storekeepers. 

Watchmen work 40 hours. Ship- 
ping department employees, the same. 
Watchmen may work more than 8 
hours a day but not more than 40 
hours a week. 

The watchmen seemed to cause a 
lot of concern, for later questions 
asked whether single watchmen 
making the rounds of several build- 


ings of different ownership were 
exempt. The answer was: No; they 
are jointly employed by several peo- 
ple but that does not change their 
status. 

Someone brought up the point that 
men who worked in the plant during 
the day were employed by cleaning 
contractors at other hours—how 
about them? The answer was that 
that was up to the men, not to either 
employer. There was nothing to pre- 
vent a man selling as much of his 
time as he could but no more than 36 
or 40 hours to one employer, accord- 
ing to the nature of the work. But 
the Government did not favor work- 
ing over 8 hours a day. The point 
of the Recovery Act is to distribute 
employment not to concentrate it. 

Further questions elicited the re- 
plies that diemakers and toolroom 
men could work 40 hours. So could 
millwrights and men in the experi- 
mental department. 

Assistant foremen were supervi- 
sory employees with no time limit on 
their weekly hours. Inspectors, on 
the other hand, could work only 36 
hours, since they are classed as 
process employees. Boiler firemen 
could work 40 hours but kiln firemen 
(as in ceramics industries) only 36 
hours. 


T this point Clarence L. Collens, 
President of the Reliance Elec- 
trical & Engineering Company and 
Code Committee member, rose to 
give a general dividing line between 
the 36 and 40 hours classes. He 
pointed out that anyone handling or 
processing materials inside the plant 
came within the 36-hour limit while 
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those employed in getting raw mate- 
rials into the plant and finished prod- 
icts out of it were limited to 40 hours. 

Working foremen are under no 
imitation as long as they supervise 
the efforts of others and their over- 
time need not be reported. 

\ general discussion arose as to 
the status of the so-called blanket 
ode, properly called the President's 
Re-Employment Agreement, abbre 
viated P. R. A. Mr. Neagle made it 
clear that the regular codes, when 
approved, replaced that voluntary 
agreement. The P. R. A. presided 
over by General Hammond for inter- 
pretation and _ enforcement, has 
nothing to do with the NEMA Code, 
ind was superseded by it after the 
Code went into effect on August 15. 

Other points made at this time 
were: (a) There is no limit on the 
term-length of employment of ap- 
prentices. It depends upon how long 
it takes them to learn. (b) The 
Code does not set aside any present 
contract as in the case of learners in 
apprentice schools.* 

Someone asked about die-setters. 
They were defined as process-workers 
limited to 36 hours a week but if a 
die-setter is also a foreman he is 
exempt from that limitation. 


l is well to get this point of super- 

visory employees’ unlimited time in 
mind. The head of the shipping 
department for example, is a super- 
visory employee; so is the chief en- 
gineer of the power plant, though 
both may do the same work as their 
subordinates of the rank-and-file, who 
are limited to 40 hours a week—being 
indirect labor. 

There has also been some mis- 
understanding about the application 
of rates and hours to male and female 
employees. The Administration makes 
no distinction between male and 
temale help as far as maximum hours 
and minimum rates are concerned. 
But, if you were paying women a 
lower rate than men, you may con- 
tinue to do so provided those rates 
were equal to or higher than the Code 
minimum. 

Incidentally but importantly, the 
proviso of Articles III (b) that the 
‘0-cent rate obtains unless a lower 
rate (down to 32 cents an hour) pre 
vailed on July 15, 1929, applies to 
individual plants and not to the in- 
lustry as a whole. 


* Presumably, if there are more boys in such 

ools than 5 per cent of the total number of 
xess employees permitted by the Code, the pres 
t number may be retained.—-Ed 
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The vexed question of waiting time 
came up for consideration and here 
the divided opinion of the Committee 
became evident. The question was 
put: If piece or other workers check 
in and spend eight hours at the plant, 
of which they work six, what do you 
pay for? A. The hours they work. 

©. Can you dock men for waiting 
two hours in a day for changes of 
dies? A. Yes. 

The objection was made that if men 
after checking-in, are obliged to hang 
around, waiting, the employer has 
actually kept them and inferentially 
guaranteed a day’s work. To which 
Mr. Collens offered the pertinent 
comment that this situation had 
caused a great deal of dissatisfaction 
in Detroit plants and that an employ- 
er who hewed too close to the line de- 
feated his own purpose. He made 
trouble for himself and transgressed 
the spirit of the Code. 

Someone spoke up at this stage, 
(having evidently secured his knowl- 
edge of the Code by abstaining from 
reading it) and objected that the said 
Code guaranteed a minimum weekly 
wage to process employees. Mr. 
Neagle promptly replied that the Code 
guaranteed no such thing. You sim- 
ply pay for the hours worked. And 
this applies to white-collar workers 
as well. 


MORE pertinent objection was 
that of a manufacturer that the 
limitation of research and develop- 
ment brains to 40 hours work a week 
would wreak havoc with one of in- 
dustry’s greatest assets—if it did not 
destroy it. The chairman wisely inter- 
posed with the suggestion that the 
subject be given serious consideration, 
with the intent of later inclusion in 
a supplement to the Code. 

A harassed executive then brought 
up the question: Can executive sec- 
retaries work more than 40 hours a 
week -—to the general amusement of 
the taut and serious audience. Mr. 
Neagle’s diplomatic answer was: 
Yes, if they can be classed as execu- 
tive, administrative or supervisory 
employees. 

Accountants came next. Can an 
expert accountant work more than 40 
hours a week during the time when 


books are closed? A. No.4 


* Our own opinion, if it may be permitted, is 


exactly that. Tangible results to the employer 
call for good-will on the part of the employee; more 
so than ever in the coming days Let him feel 
that he is being short-changed and he will surely 
make it up in some obscure fashion.-Ed 

* From which we, as once-on-a-time accountants 
dissent This is certainly a peak-load period 
See Mr Neagle’s next answer Ed 





Logically the next question was: 
Then how about a process job, which 
may be spoiled unless it is carried 
on beyond the 40-hour allowance? 

A. Tie it up with the peak or sea- 
sonal demand. 

The temperamental artist came up 
for consideration. He sits all day, 
said someone, smoking innumerable 
cigarettes and waiting for inspiration. 
Just about quitting time he gives birth 
to an idea, upon which he works all 
night. Is he to be hampered by an 
allotment of a mere 40 hours a week? 

A. (definitely) Yes. (With an 
afterthought.) Of course, much of 
this can be taken care of, by supple- 
ments to the Code. 

As a relief, there was then some 
discussion of averaging hours, e. g. 
Can a man, who is supposed to work 
36 hours a week put in 32 hours this 
week and 40 next? A. No. But, to 
a week containing a holiday or two, 
the same total hours of work apply as 
to an ordinary, less restful week. This 
also goes for office help. 


Co man announced, by way of 
keeping the ball rolling that, in 
view of the Code provisions, he had 
raised the rate of employees receiving 
55 cents an hour or less. 

Mr. Neagle agreed that this was 
a sound idea, for if the low-pay man 
were to be raised from, say 32 to 40 
cents, the ratings immediatély above 
would be dissatisfied unless they too 
were raised. The 70-cent man, being 
above all the strife, would not care 
very much. What to do is largely 
a question of maintaining factory 
morale. 

A manufacturer, where product 
calls for an extensive printing depart- 
ment, asks whether in the conduct of 
that section, he is to be guided by 
the provisions of the NEMA or the 
Printing Trades Code, which, he says, 
claims unlimited jurisdiction. 

A suggestion from the floor that, if 
the printing plant is engaged solely 
on the business of the company, it 
falls within the provisions of the 
NEMA Code, seemed to answer the 
question. 

Another query on Article III (c) 
Reports, brought the reply that forms 
were being prepared for reporting, 
by classes ot products. 

NSWERING a question from 
the floor regarding the status ot 
erectors and service men on the road, 
Mr. Collens rose to explain that, 11 
the job could be construed as an 
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emergency, these men could work any 
number of hours. He also stated that 
they charged for traveling time, in 
any case—which seemed to make this 
a special case for a future ruling. 

Replying to further comments, Mr. 
Collens defined an emergency case as 
one, which would throw industrial 
machinery out of gear or people out 
of work unless immediately remedied. 
It was, he said, a matter of judgment, 
the final check-up being in the hands 
of the Administration. 

Mr. Neagle added that, while it 
was a matter for decision by the in- 
dividual concerned, his opinion should 
be an honest one. A series of mis- 
takes might not be accepted as hon- 
est and so subject the erring one to a 
penalty of $500 a day. To illustrate 
his point he cited the mere demand 
of a customer for delivery in five 
days, of some article usually deliv- 
ered in ten, as falling under neither 
the emergency nor the peak load 
provision. 

He said that a seasonal demand is 
one ordinarily applicable to a whole 
section of the industry, as in the case 
of refrigeration, christmas-tree light- 
ing and even radio. There is now, for 
example, an undoubted peak demand 
for small motors. If, because of the 
speeding up of business generally, the 
utilities should be obliged to buy 
switch gear next January, that too 
might create a peak demand. But if 
all the new business went to a single 
manufacturer it would not constitute 
a peak. 

Here someone asked, a bit irrelev- 
antly, if truckmen were held up at a 
ferry and so obliged to extend their 
forty hours of work, would this be 
construed as an emergency? A. Yes. 

Section V, appointing NEMA the 
Supervisory Agency for the electrical 
manufacturing industry next came up 
for discussion. Mr. Neagle stated 
that NEMA would attempt to answer 
questions arising under the Code for 
members and_ those _ participating 
under Section VII and that non- 
members would be policed but would 
not get service, to which members 
alone are entitled. 

©. Can NEMA say whether an 
employer comes within the Code or 
not? A. No. That is up to the Ad- 
ministration.* 

©. We do not think we are under 
the Code. A. What do you make? 
(). Household electric dish washing 


* Which on August 18 rejected the Radio Man 
ufacturers’ Code and ordered them under the 


NEMA Code.—Ed 
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machinery. A. It is self-evident that 
vou are. 

©. Are the Board of Governors of 
NEMA and the Supervising Agency 
the same. A. No. The Supervising 
Agency is set up in the different sec- 
tions of the industry for supervisory 
purposes only. If any Section wants 
a specific individual or committee 
named, the nomination would be ap- 
proved unless obviously wrong. 

©. Does the Supervisory Agency 
want nominations from Sections. A. 
Yes. Q. When? A. Pretty soon. 

Questions on Section VI regarding 
statistics to be reported elicited the 
announcement that forms would be 
provided for reports; that NEMA 
will not furnish collated statistics to 
any but members. As far as filed 
statistics of individual firms are con- 
cerned, they have never been and will 
not now be available to anyone except 
those in the statistical department, 
who will not be in the employ of any 
member firm. 

There were no further questions on 
Section VII. 

The only query on Section VIII, 
Standard Form of Accounting was: 
©. Are non-members furnished with 
the NEMA Manual of Accounting ? 
A. Yes; if they pay for it. QO. What 
is the price? A. $3.50 to members, 
$7.50 to non-members. 

Section IX deals with the prohibi- 
tion of sales below cost. It was ex- 
plained that the last six lines of the 
Section make an exception under 
existing competition only if provided 
for in later supplemental Codes. 

Sales of dropped lines below cost 
must be approved by the Supervising 
Agency. Existing contracts are not 
affected by the Code. 

Mr. Collens explained here, that, 
during the next month until the ap- 
pointment of the supervisory body, 
there will be some selling below cost 
by companies still in the red, which 
would not be penalized as long as 
they are meeting a definite market 
level set by conditions. 

Selling on price lists becomes ef- 
fective when the Supervising Agency 
determines that the industry should 


so sell. Upon which, price lists must 
be filed within ten days. 

Mr. Neagle gave it as his assump 
tion that Section X regarding filed 
prices and discount lists will be put 
into effect in branches of the indus 
try. which have been selling on list 
or which, because of their nature, 
should so sell. Resale prices may be 
set by supplemental codes. When the 
Administration is ready to permit the 
fixing of prices it will most likely 
admit supplemental codes to that 
effect. 

Question from the floor: A manu 
facturer files his list prices to manu 
facturers and wholesalers. Are thes¢ 
sent to other manufacturers? A 
Yes; to those making the same prod 
ucts. 

It was further stated that if the 
method of distributing non-listed 
products was the same as for listed 
products, the Supervising Agency 
might order them listed. 

Sections XI to XIV were passed 
without question. 

Section XV provides that the pro- 
visions of the codes apply only to 
that part of an assorted business, 
which is electrical in its nature. 

©. Part of a manufacturer's busi- 
ness is electrical, the rest has not been 
codified. Where does he belong? A. 
Under the electrical Code. If it is 
possible report the electrical business 
separately. It will simplify price set- 
ting later. If not, report the general 
balance sheet. 
falls under 
several Codes, it may expect a later 
co-ordination as to hours. The opin 
ion is that all Codes will eventually 
provide for a 36-hour week. The 
exemptions in the blanket code allow 
ing 40 to 48 hours will cease when 
the individual codes are effectuated. 
They are allowed for the present only 
to get business under way. 

The chairman then adjourned the 
meeting with the statement that the 
NEMA Board of Governors and 
Headquarters staff are working on 
the details of effectuation of the Code 
It is a big job and he urged that mem 
bers of the industry groups set up 
their own internal machinery at once 


If a mixed _ business 


For Further Information: 
Readers of ELECTRICAL MANUFACTURING are 


invited to send us any questions regarding the interpretation 
or workings of the Code. We shall secure such information 


from authoritative sources and forward it immediately to the 


inquirer. If it is of general interest it will be published with 
or without mention of the inquirer’s name, as he may wish. 
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Publisher's 


Announcement 


I'TH this issue, Morgan Farrell, M.E., becomes 

Editor of ELEcTRIcAL MANUFACTURING. He suc- 

ceeds the late Leon I. Thomas. While Editor, 
Mr. Thomas had installed Mr. Farrell, his friend and 
acquaintance of long standing, as Managing Editor. 
The latter now succeeds to the full responsibility of the 
Editorship. 

Following in the footsteps of his distinguished prede- 
cessor, whose editorial principles he always recognized 
as sound and progressive and with which he was thor- 
oughly familiar, Mr. Farrell will continue to adhere to 
the same basic policies that have steadfastly guided the 
publication to its present high place in the realm of 
industrial publishing. 

Editor Farrell comes to grips with his enlarged 
responsibilities with a varied and substantial industrial 
experience, coupled with a complete appreciation of an 
editor’s responsibility to an industry and a sympathetic 
understanding of the needs and wishes of his readers. 

A graduate of Stevens Institute, where he delivered 
the Class of 1906 Salutatory Address, Mr. Farrell's first 
position in the industrial world was with the Chief 
Engineer of Cambria Steel Company. There followed 
affiliations or consulting engagements, among others, 
with the Ransome Concrete Machinery Company, Suf- 
fern Engineering Corporation, Salt’s Textile Mfg. Com- 
pany, Seneca Falls Mfg. Company, Russell Mfg. Com- 
pany and Ritter Dental Mfg. Company. 

His industrial career was interrupted early in 1917 
by a period of eighteen months service with the A.E.F. 
where as Captain in the Engineers Corps in charge of 
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Morgan Farrell 


\rmy Shops he earned the official commendation of 
General R. L. Bullard, commanding the Second Army, 
and General Herbert Deakyne, his Chief Engineer. He 
was recommended for the Distinguished Service Medal 
and promoted to Major. 

Returning to civilian pursuits, he found himself 
strongly attracted to the literary and publishing fields. 
In his earlier years he had constantly contributed author- 
itative engineering articles to the technical and general 
press. Now, he undertook writing as a career and his 
articles appeared in IJndustrial Management, Industry 
Illustrated, Forbes, Factory, System, ELectricaL Man- 
UFACTURING and other publications. For several years 
he was the Editor of Mill and Factory. 

In placing the editorial responsibility of ELecrricat 
MANUFACTURING in Mr. Farrell's hands we feel assured 
that the same uniform excellence of content and con- 
structive accomplishment toward the industry, as have 
characterized the publication previously, will be main- 
tained and further developed. 

Mr. Farrell seeks our readers’ earnest reactions and 
honest criticism, always to the end that we may ever 
render a reader service that is an alert, timely and meas- 
urable contribution to the function of electrical manu 
facturing. 


President 


THe Gace PUBLISHING COMPANY 









Industry 
Code for 


Under a 
14 Years 


Harry A. Toulmin, Jr.. points out the 


similarity between Federal Trade 


Commission requirements and those 


of the National Recovery Adminis- 


tration. 


HERE is nothing fundamentally 

new in the National Industrial 

Recovery Act. It is called revo- 
lutionary: some fear it means domi- 
nation by labor union, complete 
usurpation of business judgment by 
the Government; bungling bureauc- 
racy, stifling of initiative, and state 
socialism. This is not correct. The 
principles and practices of the Na- 
tional Industrial Recovery Act have 
been put in effect by the Government 
for many years successfully and sat- 
isfactorily to industry. The only real 
new thing about the Act is that it 
now makes universal for the United 
States and all industry what former- 
ly was handled by individual depart- 
ments of the Government with indi- 
vidual industries on a more or 
voluntary basis. 

Let us look at the concrete way in 
which the Government has handled 
these problems of industry controlled 
by codes and industry organization. 
The experience of the past is the best 
guide for the future. The Industrial 
Recovery Act does not suspend the 
function of the Federal Trade Com 
mission as pictured in this article. 

Uncle Sam started out upon his 
career as a professional referee and 
a one-man jury on business conduct 
through the Federal Trade Commis 
sion. 


less 


This action of the United States 
Government acting as a referee in 
settling what are rules of fair play 
that are to be embodied in a business 
code has been of increasing impor- 
tance year by year under the guid 
ance of the Federal Trade Commis- 
sion, which furnishes an arbitrator or 
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Resultant benefits. 


referee at the trade practice confer- 
ences of members of an industry. 
Under the new law these duties de- 
volve upon the Administrator but the 
method is much the same. 

\fter this code was agreed upon by 
members of the industry and ap- 
proved by the Federal Trade Com- 
mission, it became a set of rules for 
the playing of the game in that in- 
dustry. Any violation of these rules 
would bring about punishment of the 
violator by the Commission. 

In short, about 1919, when these 
matters got started with the Federal 
Trade Commission on a formal basis, 
the Government said to business 
through that body something like 
this: 

“We do not care how hard you play 
your game but you must play fair. We 
realize it is difficult to determine what 
are the rules but we are willing to sit 
down with you, let you formulate the 
rules under our guidance and if they 
are rules of fair play we will approve 
them. We will tell 
what we consider 


you in advance 
fair play. Once 
these rules are adopted we expect to 
enforce them as the official code of fair 
play of your industry.” 

All this is of great importance to 
business because it shows the experi- 
ence since 1918 to 1919 of the Fed- 
eral Trade Commission that will be 
charged very shortly wjth the ad- 
ministration of trade practice codes 
and their formulation under the new 
National Industrial Recovery Act. 

Now, what is a trade practice sub- 
mittal ? 

The trade practice submittal is the 
same process as formulating a code 
by industry voluntarily under the 


H. A. Toulmin, Jr. 


Act and then taking the proposed 
code down to Washington for ap- 
proval by the Administrator. Instead 
of having a Federal Trade Commis- 
sioner act as the final party to decide 
on the code and guide the industry, 
the Administrator acts in his place. 

It is a group effort of representa- 
tives of an entire industry to agree 
on their own rules of business con- 
duct. These rules of business con- 
duct are embodied in a code. It is 
the adoption, in a sense, of each in- 
dustry’s own “law merchant.” This 
code is adopted subject to the sanc- 
tion or acceptance by the Commis- 
sion under the law by the Admin- 
istrator. 


HESE are the rules of fair play 

on which the business boxing ts to 
be done. They should represent and 
do represent the consensus of enlight- 
ened business of the industry and 
should correct the abuses that creep 
into every industry through over- 
zealous competition. 

Now, as to the procedure: trade 
practice conferences were usually au 
thorized on applications from indus 
tries. This type of application will 
guide you as to what is required of a 
code conference under the new Act 

This application may be in letter 
form and should contain a briet de 
scription of the business for which 
the conference is intended. It should 
refer to the products manufactured 
or the commodities distributed, the 
annual volume, production and capi 
talization, to give an idea of the size 
and importance of the industry. It 
also helps to define the scope of the 
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industry. This letter may be joined 
in by one or more of the units of the 
industry—the more the better. 

This conference agenda _ should 
state whether the conference is to be 
a national one or only for sections of 
the country. In some cases the con- 
ditions of an industry are so varied 
that trade practices for a given sec- 
tion have to be established. The op- 
erating textile conditions, for in- 
stance, in the New England States 
may be so diverse from those in the 
Southern States that different spe 
cific rules would apply. 

It should be settled whether the 
conference is intended for all 
branches of the industry or whether 
it is limited to manufacturers or dis- 
tributors or whatever class that there 
is in the industry to which the rules 
are to apply. So much for the old Act. 


NDER the new Act, instead of 
filing the application, the indus- 
try gets together on the basis of the 
facts set forth in the application. 
The same conditions are necessary 
for the 
based upon a_ trade conference, 
whether it is held by the Federal 
Trade Commission or is held in ad- 
vance by the industry before going 
to the Administrator under the Act. 
Sometimes, the trade practice con- 
ference is initiated by the Commis- 
sion. But usually the foregoing pro- 
cedure is followed. Under the new 
law, the Government will initiate only 
if an industry fails to. 

The Deputy Administrator now 
acts both as a referee and as a guide, 
indicating the policy of the Govern- 
ment for the protection of manufac- 
turers or distributors one against the 
other and for the protection of the 
public. This sympathetic counsel and 
advice results in the adoption of reso- 
lutions which are framed by the con- 
ference, voted on separately and 


formulation of a code 


adopted separately. 

This procedure deals with the in- 
dustry as a unit. 

The subject matter of the trade 
practice codes in the past is an in- 
teresting one. Such subjects as com- 
plete filling of packages, subsidizing 
jobbers’ salesmen, premiums to the 
trade, misleading labels, unfair con- 
tracts, secret rebates and settlements, 
cash discounts, invoicing and deliv- 
ery, advertising condemnation of 
competitors and slanderous attacks 
on competitors, definitions of trade 
terms, standards of quality and their 
markings, pooled and combination 
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cars for shipment, increasing sales 
hy other products, imitation of trade- 
marks, enticement of employees, 
threats, suits of infringement, sales 
below cost, selling without specifica- 
tions, territorial dumping of prod- 
ucts, unbranded merchandise, use of 
inferior materials, are a few of the 
many subjects which have been cov- 
ered by trade practice conferences 
and embodied in their codes of fair 
playing rules. 

There have been 140 industries 
who have conducted such trade prac- 
tice conferences since 1919. 

This practice has been growing be- 
cause of its constructive nature, it 
being a fair way of getting the Gov- 
ernment’s approval of rules of con- 
duct in advance which saves a lot of 
heartache to business men. 


HUS the old methods are parallel 

to the new and only differ in the 
name of the public official and in the 
scope of the rules that are to be 
effected. The same kind of code 
with the same general provisions will 
have to be inserted except there will 
be a heavy emphasis on labor and 
the consumer point of view. Busi- 
ness has been tending in this direc- 
tion by a gradual process of growth 
for a long time, which has now cul- 
minated in this National Industrial 
Recovery Act that will organize all 
industry. From the code submittals 
made under the new Act, it is appar- 
ent that the old routine is being closely 
followed with the addition of these 
paragraphs relative to labor and the 
public. The good results will likely 
be even greater than before the new 
law came into effect because now all 
of the parties who can make or break 
the code will have their interests tak- 
en into consideration. In the future 
when a code is adopted an industry 
will be sure that wherever the indus- 
try affects the nation, that relation- 
ship has been settled, which will give 
great certainty to business. 

What business wants is certainty, 
and clarification. 

How this business is growing of 
trade practice conferences is shown 
by the fact that there were nearly as 
many trade practice conferences in 
the year 1929 when business was ac- 
tive as there had been in the years 
previous to 1929 from 1919. 

Of the total of 82 conferences held 
up to July 1, 1929, 31 were held 
through that year. 

These conferences have extended 
over trades ranging from anti-hog 


serum to woven wicker furniture 

In 1932 alone a total of 63 indus 
tries had their trade practice rules 
made public by the Commission dut 
ing the year. 

The flexibility of this plan has 
been notable and the new plan will 
be even more so. 

One of the advantages of the trade 
practice conferences and codes, aside 
from the trend toward higher stand 
ards of business conduct, is the bring- 
ing into closer relationship the mem- 
bers of the industry, and the industry 
with the Federal Government. 

The educational value of such con 
ferences is demonstrated by the fact 
that many members of the industry 
are not aware that the competitive 
methods used by them are violations 
of the law, or are so expensive in the 
long run that they are costing every- 
ene more than they are worth. This 
lifts the general profit level of the 
entire industry to the profit of every 
one. 


HE concrete value of the code con- 

ference is that it affords an effec- 
tive machinery for self-regulation 
and self-government of industry with 
the minimum of governmental inter- 
ference, but with a complete certainty 
of the governmental point of view. 
The procedure deals with the indus- 
try as a unit. It is concerned with 
practices and methods of the indus- 
try but not with individual offenders. 

The consensus of the entire in- 
dustry is sought. If enough members 
of the industry are assembled and 
their judgment is unanimous, this 
has had a strong bearing with the 
Commission and will with the Admin- 
istrator as indicating that such rules 
of the conference are worthy of 
adoption. It permits of self-regula- 
tion that only a code of rules would 
permit. It makes the conference 
effective to have the power of en- 
forcement of the Federal Govern- 
ment, which is impartial and disin- 
terested. The mere existence of the 
Commission and its power to enforce 
the rules results in very few viola- 
tions. For instance, nearly 400 rules 
have been adopted by industries and 
trade practice conferences, but the 
power of the Federal Trade Commis- 
sion has only been invoked in about 
a dozen of these rules. 

What industry has needed more 
than anything else has been this im- 
partial direction and patronage under 
which it could get together and have 
these discussions. 
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Varnished Cloth 


Insulation 


By 
Victor A. Ryan 


INCE the dielectric strength of 

sheet and tape insulating mate- 

rials is dependent upon the time 
of application of the electrical ten- 
sion, two tests differing in time dura- 
tion are provided in the methods. 


1 A “Short-Time” Dielectric 
Strength Test in which the voltage 
is applied at a rate that produces 
puncture in not less than 40 
seconds. 

2. A “One - Minute Step - by - Step” 
Dielectric Strength Test in which 
an initial voltage, considerably 
lower than the short-time test, is 
applied and held for one minute. 
It is then increased in definite in 
crements, up to failure, being held 
at each step for one minute. 


~ 


In both of these procedures, the 
2 inch electrodes are standardized for 
cloths and ™ inch electrodes for 
tapes. As said in the last paper 
it would have seemed feasible to 
adopt the 8 or 10 inch electrode but, 
as the dielectric strength is usually 
the average of ten or more punctures, 
too much material would be con- 
sumed in making the test. For this 
reason only, the smaller electrode was 
standardized. 

Test 1 is generally used for routine 
testing. When testing for designing, 
comparative or specification purposes, 
it is advisable to use both tests 1 and 
2 as there is considerable variation in 
cloths of different manufacture with 
respect to the step-by-step test. 

A third test, designated in the 
methods as an Endurance Dielectric 
Strength Test, is also provided. This 
is an excellent research test which 
shows the relative dielectric strength 
at high temperature when subjected 
to electrical tensions for relatively 
long periods of time. This test gives 
a better indication of what might 
reasonably be expected of the insula- 
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tion in actual service under continued 
stress. 


Following, in tabular form, are the 


Dielectric Strength of Varnished 


Cloths 
n volts per mil of thickness 
Thickness 
in One-Minute 
inches Step-by-Step Test 
Black Yellow Black Yellow 
0.005 1070 980 750 690 
0.007 1150 1070 835 760 
0.010 1210 1140 910 820 
0.012 1235 1170 955 855 


0.015 1215 1150 940 850 
0.020 1180 1120 915 840 


average dielectric strength values ob- 
tained in Varnished Cloths of several 
sources of manufacture. For any one 
cloth, the deviation from the “mean”’ 
values shown in the table may be 







Dielectric Strength 
vs. 






Laminated Thickness 
(Black and Yellow Averaged) 
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The last installment of this 
article in the May issue dis- 
cussed the ratios of dielectric 
strength to time, electrode 
size, temperature and thick- 


ness. This one is concerned 
largely with the effect of 
laminations on the dielectric 
strength. 





of the order of + 10 per cent for the 
short-time and + 15 per cent for the 
step-by-step test. 

The dielectric strength values for 
Varnished Cloth tapes will be about 
10 to 15 per cent higher than the 
values shown at the left on account of 
the necessity of using the ™% inch 
electrode in making the test. (Refer 
to the May paper for details. ) 

Insulation Resistance: ‘The resist- 
ance with which an insulating ma- 
terial opposes an electrical stress is 
usually called its “insulation resist- 
ance.” It is generally accepted as “the 
ratio of the external voltage stress to 
the electrical current which flows be- 
tween two electrodes when separated 
by a dielectric.” In the case of solid 
dielectrics, the current may consist of 
two parts, that which flows thru a 
surface layer and that which flows 
thru the volume of the material. It 
is possible today to accurately meas- 
ure this current with sufficiently sen- 


Fic. 1—The graph shows how much the 
thickening of laminations increases the 
dielectric strength 


a 













bdo 
+L. 
AY AUIS 
di 


| NIA 
® 


\ 


\ 
Ebel 


HAA 
|. \ 





a 
LW 


MA 
a 


2 


Number of Layers 








Electrical Manufacturing, September, 1933 





the 
the 


for 
Out 
the 
t of 
inch 
efer 


sist- 
ma- 
Ss is 
sist- 
“the 
ss to 
; be- 
‘ated 
solid 
st of 
rua 
lows 

It 
1eas- 
sen- 


the 
the 


er, 1933 





sitive instruments and with complete 
guarding and shielding. 

When external electrical stress is 
ipplied to a dielectric, conduction 
takes place through the material, over 
the surface and through the air sur- 
rounding the dielectric. A complete 
system of shields and guards is neces 
sary in measuring the current in 
order to separate conduction through 
the dielectric, surface conduction and 
the conduction through the adjacent 
air so that true resistance character- 
istics can be obtained. It is, then, rea- 
sonably safe to say, that prior to 1926, 
iny published data on the resistance of 


obtained and the values can be con- 
sidered a measure of true resistance. 
This method was used in determining 
the values given herein. 

In the measurement of the resist 
ance of Varnished Cloths, the volume 
resistance is of greater importanc« 
than surface resistance because there 
is no true surface layer in which the 
specific resistance is different from 
that of the material itself. Surface 
resistance is attributed to a layer o1 
film of water of submicroscopic 
thickness deposited on the surface of 
an insulator. The surface layer may 
have a conductivity of such magni- 


Volume Resistivity 


| vs. | 


Normal Thickness 


Relative Hurmdny—50% 
Temperature—23 Degrees 





Volume Resistivity Index Value 








Thickness—Inches 





1G. 2—The curves show that the vol- 
ume resistivity of cloth decreases with 
increased thickness. 


the majority of insulating materials, 
and particularly of Varnished Cloths. 
are neither reliable nor a measure of 
true resistance, because proper rec- 
ognition was not given to the absolute 
necessity of complete shields and 
for separating the various 
conductions. Since this time, how- 
ever, a considerable amount of in 


guards 


vestigational work has been done on 
the measurement of insulation resist- 
ance, and on the effect of variables 
on the measurement, by Curtis Kas 
son, Committee D-9 of the American 
Society for Testing Materials and 
\.S.T.M. has adopted 
the present “Tentative Methods of 
Tests for Resistivity of Insulating 
Materials” Designation: D 257-29 T 


others. The 


~ 


which standardizes shielding, guard 
ing, and other variables which influ- 
ence the results. By the use of this 
method reproducible results can be 
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tude that more current flows through 
it than through the body of the ma 
terial. There can only be a true surface 
layer when the material is wetted by 
water and a continuous film of 
moisture results. Varnished Cloths 
With these materials. 
therefore, there can be no true sur- 
face layer deposited 
water is absorbed into the body of the 
material; hence, there is no true sur- 
face resistance. For this reason, all 
data presented herein refer to the 
“The volume 
resistance between two electrodes is 


absorb water. 


because the 


“volume resistance.”’ 


the ratio of the electromotive force 
applied to the electrodes, to the cur- 
rent which flows through the volume 
of the insulating material.” 

It is a well known fact that resist 
ance varies with the average temper 
ature of the insulating material and 
that, at any given temperature, the 
resistance is not a constant but varies 
with the applied d-c. voltage-stress. 
Sufficient data have not yet been ob- 
tained to show by curves the voltage- 


stress resistance 
Varnished Cloths. 
have been obtained, 


characteristics of 
Until such data 

compiled and 
published it will be necessary to make 
all comparative resistance measure- 
ments at the same applied voltage- 
stress. The effect of temperature on 
the resistance of Varnished Cloths is 
of such magnitude and variety that 
it 1s necessary to make measurements 
over as complete a range as possible 
in order to properly show the tem- 
perature resistance characteristics of 
the material. 

It is also known that resistance de- 
creases with increasing size of elec- 
trode and increases with the thickness 
of the material. It has been estab 
lished by tests that, in the case of 
Varnished Cloths, the resistance is 
inversely proportional to the area of 
the guarded electrode and directly 
proportional to the laminated thick- 
ness of the material. These definite 
proportionalities permit the reduction 
of the measurement to a unit basis, 
such as the centimeter cube, and 
eliminate the necessity of standard- 
izing size of electrode and thickness 
of specimen for comparative testing 
purposes. When reduced to a unit 
basis the resistance is known as “vol- 
ume resistivity.” “The volume resist- 
ivity is the resistance between two 
electrodes which cover opposite faces 
of a centimeter cube provided there 
is no surface layer or that the resist- 
ance of the surface layer is so high 
that no appreciable part of the cur- 
rent flows thru it. 

In the case of increase in the nor- 
mal thickness of Varnished Cloths 
the resistance with the 
thickness but not in direct proportion. 
The proportionality is an exponential 
function and the exponent is less than 
one. Therefore, in terms of unit basis, 
the volume resistivity decreases with 
increase in thickness. 
graphically in Fig. 2. 

In sum, volume resistivity of Var- 
nished Cloths is constant 


increases 


This is shown 


with in- 
laminated” thickness and 
decreases with increase in “normal” 
thickness. 


crease in 


Therefore, when volume 
resistance is reduced to volume resist- 
ivity for reporting results of com- 
parative tests, the proportionality of 
resistance to laminated thickness is 
used and the calculation is made from 
the formula on the next page. 

For research and other purposes 
in connection with variation of resist- 
ance with normal thickness, the vol- 
ume resistivity may be calculated with 
a fair degree of accuracy on the basis 
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of the proportionality of resistance to 
the 3%4ths power of the thickness in 
the case of black varnished cloths, 
and to the % power of the thickness 
in the case of yellow varnished cloths. 
These proportionalities are deter- 
mined from the curves in Fig. 2. 


vr — RA 
t 
where 
vr = the volume resistivity ; 
R = the volume resistance ; 
A = the area of the guarded 
electrode ; and 
t — the average thickness of 
specimen. 





This characteristic proportionality 
of resistance to laminated thickness 
on the one hand and to normal thick- 
ness on the other may be explained 
chemically. It is due to inherent elec 
trolytic impurities in the material. In 
the substitution product phase of 
oxidation a number of decomposition 
products are formed in the varnish 
film, chief among which are water 
and fatty acids. The fatty acids are 
mixtures of volatile and non-volatile 
acids. The volatile fatty acids are 
composed of a water insoluble and a 
water soluble portion. The water 
soluble portion of the volatile fatty 
acids is a mixture of organic acids of 
low molecular weight, water soluble 
and electrolytic. They are usually 
referred to as the “water-soluble 
volatile fatty acids.” The water of 
decomposition contained in the var- 
nish film dissolves the water-soluble 
volatile fatty acids forming an elec- 
trolyte solution whose ionic dissocia- 
tion increases the conductivity and, 
thereby, decreases the resistance. 

In the case of increase in laminated 
thickness, the ratio of varnish film to 
cloth is constant; there is no change 
in the percentage composition of in- 
gredients in the material and the ratio 
of electrolyte to non-electrolyte re- 
mains the same, i.e., volume resistivity. 

In the case of increase in normal 
thickness, the ratio of varnish film to 
cloth increases with the thickness ; the 
percentage composition of ingre- 
dients changes, the constituents com- 
prising the varnish film increasing 
and the basic cloth decreasing; the 
percentage of electrolyte solution in- 
creases and the ratio of electrolyte to 
non-electrolyte materially increases 
due to manufacturing conditions 
Hence the decrease in volume resist- 
ivity with increasing thickness. 
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How Welds React to Gases 


ESTINGHOUSE ELEC- 

TRIC & MFG. CO., East 
Pittsburgh, in its research labora- 
tory, recently constructed a welding 
hood in which the atmosphere may 
be controlled for the study of gas 
absorption and in which weld pads 
can be prepared under any atmos- 
phere. Single gases or mixtures of 
gases can be admitted to the hood. 





Soft Rubber | i; 


Where an explosive mixture is em- 
ployed a spark-plug test is made in 
the gas mixture before starting to 
weld. If the pressure inside the hood 
is increased too much as a result of 
the heat developed by the arc, the 
flow of gas can be increased. The 
hood is connected to a vacuum pump 
which will retain a definite positive 
pressure within. 

The chemical and gas analysis of 


the deposited metal gives an indi- 
cation of the interaction between 
gases and metals. After the metal 
cools, some of the previously dis- 
solved gases are given off and cause 
blow holes. Other gases are not lib- 
erated but remain in solid solution. 
These gases affect the properties of 
the weld material considerably. 

With high-grade coated electrodes 
the oxygen content near the arc is 
very low but the nitrogen content is 
over 90 per cent. However, the 
nitrogen absorption of the deposited 
metal is smaller with the higher 
nitrogen contents in the atmosphere. 
\Vith the use of the welding hood 
this strange phenomenon of lower 
nitrogen absorption in an atmosphere 
of 98 per cent nitrogen as compared 
with the nitrogen absorption in air 
was confirmed. This result, the lab 
oratories claim, is of enormous im- 
portance to the welding industry be- 
cause it discloses some of the 
mechanism of absorption by weld 
metal. It shows that molecular nitro- 
gen is hardly dissociated at iron-arc 
temperatures. It must therefore be 
assumed that nitrogen is absorbed by 
the weld metal in the form of an ac- 
tive nitrogen-oxygen compound. 


Next Month 


The following are some of the high-spots in our October issue: 

L. M. Demarest, whose article in our May issue called “If I Had Only 
Known” provoked wide-spread interest and attracted a great deal of favor- 
able comment, writes on the subject of “I’ve Got to Make Something New.” 
He tells of the experiences and conclusions of a number of manufacturers 


in their search for effective new products 





a timely topic for these days. 


A highly compact and efficient layout for a motor repair shop is de- 
scribed in the article by Anthony J. Kaiser whose experienced discussions of 


the motor repair business have appeared in these pages. 


What he has to 


say applies equally well to motor repair departments in industrial plants, 
so that the paper itself is of broad interest. 


How the problems of production control in a plant manufacturing 
vacuum cleaners was successfully worked out is told in an article by A. A. 
Judisch, production manager of the Hoover Vacuum Cleaner Company. It 
is a sane and simple system and has a wide application. 

‘ 


The next article in our motor series is by H. D’Almaine, of the 
Bodine Electric Co., who discusses the design, construction, purpose and 
applications of small synchronous motors—under two horsepower. 


Another of Mr. Herbert Chase’s articles on bearings tells of the 
compositions, manufacture, lubrication, advantages of porous bronze bush- 


ing bearings. 
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A Live Industry k have followed the 

shaping up ot the 

NEMA Code step by step 

since its beginning. We at- 

tended the Washington hear- 

ing and the hearings at New York. We have watched 

carefully the attitudes of the manufacturers at the vari- 

ous conferences, whether they were members of the 

association or not. And one thing has impressed us pro- 

foundly as an outstanding characteristic of the electrical 
industry. 

It is this: That for all its wide range of products, 
methods, plants, and men; for all the arguments, discus- 
sions and disagreements, ours is a live industry. 

As we look abroad, over the land, at the struggles of 
the other great industries to get themselves and _ their 
activities codified ; at their delays, their obstructions, and, 
in a good many cases, their ill will, the showing of the 
electrical industry becomes doubly impressive. 

The electrical manufacturers were the first to signify 
their complete approval of the President’s plan to revive 
the defunct business of the country. Out of some 
fourteen-hundred codes now being considered by the 
Administration at Washington the NEMA Code was 
number 4 or 5. The excellence of the Committee’s work 
in preparing a brand-new Code, the expedition with 
which the hearings were conducted, recalcitrant divisions 
of the industry brought under the Code by negotiation 
or permittted to betake themselves to the protection of 
some other Code, is an example to the entire nation. 
The industry itself is to be congratulated. 





New Problems | T was said at the meeting 

of electrical manufactur- 
ers in the Grand Central 
Palace, New York City, on 
Aug. 14 (an account of 
which appears elsewhere in this issue) that during all 
the negotiations and conferences with the Administra- 
tion at Washington the word “overtime” was never 
brought up. Presumably the provisions in Article IV 
of the Code applying to peak or seasonal demand and to 
emergency work were intended to cover essential over- 
time. 

There will, however, be cases coming up in the ordi- 
nary course of manufacturing, in which overtime work 
may become necessary. They may fall under neither of 
the above headings. 

Similar situations may arise in connection with the 
execution of customers’ orders. Presumably this will be 
taken care of by amendments to the Code as the occasion 
arises, but in the meantime it would be well to give some 
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Editorial 


thought to the form such an amendment should take 

\nother of the new problems, arising out of the Codes, 
was summarily dealt with on Aug. 23, when Admin- 
istrator Hugh S. Johnson announced over a nation-wide 
hook-up that the words ‘‘open shop” and “closed shop’ 
were not used in the Recovery Act, had no agreed mean- 
ing whatsoever and “will be erased from the dictionary 
of the N. R. A.” 


That seems to settle that question. 


Repair Shops bE have received letters 

Irom proprietors ot 

motor repair shops in differ- 

ent parts of the country ask- 

ing whether we knew of any 

organization in that class of the electrical industry. All 

of them brought up the point that they had signed the 

President’s Blanket Code, but are uncertain whether 

they should be classified finally under the NEMA Code 
or under some other not yet determined. 

They make the same point correctly, namely, that 
nearly all repairs are emergency repairs and that the 
number of hours a week they are compelled to work 
depends upon the urgency of the jobs on hand. One 
firm has voluntarily limited its hours per week at normal 
pay to forty. For any time over that number of hours 
the men receive time-and-a-half. This firm states that 
under unusual conditions men have worked as much as 
80 hours a week, for half of which they were paid time- 
and-a-half. 

It seems to us that the electrical equipment rebuilders 
should organize themselves whether it is ultimately de- 
cided to proceed under the NEMA Code or otherwise. 
The National Recovery Act pre-supposes a complete 
regimentation of industry. It is obviously possible for 
the Administration to deal only with associations or 
hodies of manufacturers having common interest. This 
applies to the electrical repair and rebuilding as well as 
to any other. 

We are investigating this matter further and will pub- 
lish the result of our findings in succeeding issues. 
We would therefore urge our many interested readers in 
this growing business to watch the table of contents of 
each issue for an account of developments pertaining to 
their industry. Their comments are always welcome. 


























































































































































































































































































































































































































































































































































































A FAMILIAR applica- 
tion of universal mo- 

tors, in this case the Sig- 
nal Electric Company’s 







HE principal weakness of the 
universal motor is that its speed 
varies widely with its load. To 

overcome this difficulty the so-called 
constant speed universal motor has 
been developed. This is essentially 
an ordinary universal motor equipped 
with either an electrical or mechani- 
cal governor. 

The electric type of governor is a 
switch consisting of two sets of 
tungsten contacts so controlled that 
when they open a resistance is put in 
series with the motor, and when they 
close the motor is allowed to operate 
normally. A schematic diagram of 
one of these controls is shown on 
page 30. This governor controls the 
speed of the motor only to certain 
limits as shown in the curves on 
page 30. In applying this governor 
it is essential that the motor be 
powerful enough to accelerate the 
given load up to a speed higher than 
that at which the governor is set. 
With the governor set at a certain 
speed when the motor tries to run 
faster than this speed the governor 
contacts open by centrifugal force 
and interrupts the circuit. When the 
circuit is interrupted an additional 
resistance is inserted in series with 
the motor, which reduces the motor 
speed. It is apparent that this re- 
sistance must be of certain value 
that it will reduce the motor speed 
to a point below that for which 
the governor is set. To prevent ex- 
tensive sparking across the governor 
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This is the second and last part of an article begun in August. 





contact a condenser is inserted across 
the resistance as shown on page 30. 

The constant speed universal 
motor can really be thought of as two 
separate universal motors with diff- 
erent speed torque characteristics. 
This condition is represented in the 
two curves on page 30. The steeper 
of the two curves represents the mo- 
tor resistance in series. The curve of 
lesser slope represents the motor run- 
ning normally with the contacts of 
the electrical governor closed. With 
the electrical governor set as shown, 
the motor will operate at two-thou- 
sand rpm the torque being between 
nine and a half and twenty-three 
inch-ounces. 

Two types of governors are avail- 


UMORE student 

and laboratory all- 
cord, arm, dental en- 
gine with 1/16 hp 

universal motor 


Universal 
Motors 


By 
R. L. Knight 


The first instalment dealt with the characteristics of these 


motors. This one deals with their applications. 


able; one in which the speed is ad- 
justable while running and the other 
in which the speed is adjustable only 
when the motor is at a standstill. The 
motor speed corresponds to the set- 
ting of the governor and remains 
constant as long as the setting is not 
changed. The maximum speed range 
which may be covered with one gov- 
ernor is 500 to 7500 rpm. 

The speed is kept at a constant 
value because the governor action is 
extremely rapid, the tungsten con- 
tacts opening and closing between 
150 to 840 times a second. It is said 
that the electric governor will control 
the speed of the universal motor so 
closely that it can be used to operate 


a stroboscope and hold it in set. 
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Home”’ 


It is essential that the application 
of constant speed universal motors 
be engineered by the motor manufac- 
turer. The resistance and condenser 
units used in one of these applica- 
tions must be very carefully selected. 
This is usually done experimentally 
in the laboratory of the motor manu- 
facturer. In applying these motors 


PROJECTOR is an im- 

portant application of 

same-speed universal mo- 
tors 
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IGHT: 
sewing ma- 
chine with Westinghouse 
Motor. Left: A smaller 
model with built-in re- 
ducer, by the Electric 
Specialty Company 


RIGHT: Electric Specialty 
Company universal motor 
with built-in reducer. Left: 
Keller four-speed, flexible 
shaft portable stand grinder 
with Westinghouse Motor 





A “New 


satisfactorily it is most important 
that the motor manufacturer be fur- 
nished with complete details concern- 
ing the application. If possible the 
motor manufacturer should be sup- 
plied with a sample machine on which 
the motor is to be applied. 

In applying universal motors in 
general it is essential that the motor 





JI@WEEPER VAC” with 
Westinghouse univer- 
sal motor 































manufacturer be given complete in- 
formation concerning the applica- 
tion. It is especially important that 
he be given the duty cycle of the ap- 
plication, as upon this depends what 
type of ventilating and lubricating 
systems must be used. Where a uni- 
versal motor operates at equal periods 
of off and on intervals of one-half 


‘a EXCEL" radiator, a 

unit air-conditioner 

for heating, cooling and 

humidifying. A_ universal 
motor drives the fan 









































































































































































































































































































































































SCHEMATIC DIAGRAM 


SERIES UNIVERSAL 
ELECTRIC GOVERNOR 
CONTROLLED MOTOR 


CONNECT CONDENSER AND 
RESISTANCE ACROSS BLUE 
LEADS AS INDICATED 


CONDENSER 


RESISTANCE 


|ComPosiTE SPEED-TORQUE ance. The centrifugal 


CURVE FOR ELECTRIC GOV- 
ERNOR CONTROLLED MOTOR, 


ELECTRIC GOVERNOR 
OF CONNECTIONS FOR ~ CONTACTS 


the shait the test should the rotor of a vacuum cleaner motor 
be made at the point of is 2000 times the weight of the 
greatest load. object. 

The quality of the uni- To obtain good commutation the 
versal motor depends to manufacturer must machine the com- 
a great extent upon how mutator accurately and balance the 
successful the manufac- rotor dynamically. Care in manufac- 
turer is in Overcoming ture is one reason w hy some universal 
two fundamental diffi- motors cost more than others. 


culties in manutacturing It should be evident that the selec- 
high speed motors; first 4; f icati 


om tion for application is not simple. 

the difficulty of obtain- One of the most trying things the 

WWM ing good commutation motor manufacturer has to overcome 
and second the obtaining js the reluctance on the part of motor 
of good mechanical bal- ysers to give complete information 
about the machine for which they ar« 


torce involved in the de- selecting universal motors. In many 





sign of high speed mo- cases the machine designer selects 





tors 1s a most important his motor before his machine has ob- 





tactor and a very diffi- tained patent protection. It should 
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hour or over, standard motors will 
handle these requirements, but for 
continuous operation, the ventilating 
and lubricating becomes especially 
important to insure good operation 
under these conditions. By duty 
cycle is meant the ratio of actual run- 
ning time for the motor to time when 
not running. This should include a 
statement as to the total number of 
hours a day the motor runs. 

When selecting a motor to operate 
any appliance it is first necessary to 
determine the horsepower required to 
operate the unit. The power should 
represent preferably the starting 
torque required of the unit and 
should be specified either in inch- 
ounces, inch-pounds or foot-pounds. 
A simple method of obtaining the 
starting torque of any appliance is 
the old-time Prony brake. A wooden 
arm is first balanced on the shaft by 
adjusting a weight at the left-hand 
end. It is then clamped to the shaft 
of the machine to be driven. From 
the hook at the right-hand end 
weights are suspended sufficient to 
turn the shaft. The starting torque 
in foot-pounds or foot-ounces will 
be the total weight. If the length of 
the arm used is six inches the weight 
is multiplied by 2. If the load is not 
uniform for a complete revolution of 
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cult one to handle. The 
centrifugal force on an 
object on the outside of 


be said that even at that point it is 
quite safe to give the motor manu- 
facturer complete information. Not 
only does he appreciate his ethical 
responsibility to the motor user, but 
it would be decidedly to his disad- 
vantage to divulge any secrets con- 
cerning unpatented machines. Before 
a machine is patented a written dis- 
closure of it duly witnessed and notar- 
ized is considered ample protection. 


ONNECTIONS for elec- 
tric governor control 
of a universal motor and, re- 
sultant speed-torque curves 


ELOW:The motor manu- 
26 32 facturer must have all 
this information to give his 
customer the right motor 









TYPE OF MOTOR SPECIFICATION No. 
MOTOR . . . Universal © A. C. Induction Split Phase 0 or Shaded Pole 0 Cycles 0 D.C. 0 
Voltage azV..0 110V.0 220V. O 250V. O 
Speed (or speeds) under load Watts Amp. 
H. P. required (approximate)... 
Direction or rotation of shaft, (C ‘ommut stot end) C ‘lockwise O 
Will motor be in continuous service?._. 


If intermittent—approximate time of operation period 













Counter-clockwise 0 


Rest period. 








SHAFT . . . Length of shaft extension required... 
Diameter 


; One end © Both ends 0 
...Do you desire flats « on | shaft for pulley set screws? 


BASE . . . . Is base required?.. ec eed , 
Is motor to be mounted horizontally? oo Vertically? 0 
lf vertical, does shaft project up 0 Down 0 


Thrust in Ibs. Oo 
Is thrust up or down. 








BEARING . . Will end thrust bearing be required?..................... 
Plain Bearing 0 Ball Bearing Oo 
LUBRICATION. Grease Cups 0 or oil holes and wick-wound bearings 0) 
CORD. . . . Short leads O Cord and plug 0 
MOU OR io iscsccnsesnseasersesicd Rind -twisted 0 or reinforced 0 or rubber covered 0 


Switch... pee ’ ...separable Connector... 
Loration of outlet for leads o or oak, se a rentilating Holes 0 










“Thru bese oO 
RHEOSTAT. . Is rheostat required to control speed?........... 










SPEED. . . . Is motor reversible, constant or variable speed)?...:........ 
Is same speed required on A.C, and D.C.?................. ose atep neater Reape 
Is motor direct coupled, belted, or geared? ..........-.--..------. 
If geared, what is speed of driven shaft? 2... .....-..ec-c-eseeseseseeseeeeeees ie 
If single or double gear reduction is wanted, state gear ratio, load speed, torque (nit inc ich 
Ohne: ER TR) TE I ins sshevssetpeti uta cepeencs nes nee ecnsa catecsjpsacsoensadbeginnaenisie 

If belted, give diameter of driye and driven pulleys... 





VENTILATION. Will motor be located in cool, hot, damp; or dry location? 0... ...-.1es.--eesereeunee- 
Should motor have enclosed or ventilated frame? 











FINISH . What finish is desired? Black Enamel O Nickel Plate 0 Chromium Plate 0 


Krink] O PlainDieCastO Aluminum—High Polished 0 Satin (Wire Brushed) 0 














IMPORTANT . Can apparatus be sent to our Lab. for tests?... re dacsidad sees taal aacaenciagsi 
Are you sending Blue Prints? 0 or Sketch Oo 

Is any special machining or drilling required on motor frame or on shaft?................ 
Is product on the market....................or experimental?.................. 

On what quantities and rate of delivery shall we quote?........... 
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New Motors, Controllers and Motor Drives 


Capacitor Motors 


Emerson Electric Mfg. Co., 2018 Wash 
iton Avenue, St. Louis, Mo. A new line 
f high torque capacitor motors for use on 
ertain types of oil burners, pumps, ete 
lave patented resilient spring and rubber 
ase mountings to absorb vibratory noises, 
ilso large oil reservoirs, with wool-packed 


bearing assembly. The direction of rota 





tion is reversible by reconnecting the leads 
Frames are interchangeable for A.C. and 
D.C. Flush bosses on covers permit mount 
ng the motor to oil burner blower hous- 
ng. Condenser and outlet box, ordinarily) 
mounted on top of the motor for compact- 
ness, can also be supplied separately. These 
motors are available in from % to 1/3 hp 
with resilient or rigid mountings 


Fractional Horsepower Motors 


Electric Motor Corp., 401 Lake Avenue, 
Racine, Wis., has recently added to its 
small fractional horsepower universal motor 
line two new models: the electric governor 
controlled motor, Model “AG”, for use 
where shaded pole motors of 3500 rpm have 
insufficient power to meet the need, can be 
controlled as low as 3000 rpm, giving fvll 
torque at that speed. The dimensions of 
this motor are 4%-in. overall, including 
pulley and governor housing, by 3%-in. 
high, including the base. (Illustrated. ) 





Type “B” universal motor is the second 
ind has an overall length (body of motor 
-ase) of 2in.; (from bearing to bearing), 
2% in., diameter, 234 in. This motor can 
be mounted horizontally or vertically either 
on a base or by means of screws at shaft 
extension end; or the case screws can be 
extended through the case _ permitting 
mounting at that point. 

According to the manufacturer, both mo 
tors, 1/40 hp. or less, have self-aligning 
composition semi-oilless bearings with oil 
reservoir consisting of felt washer, housed 
in the bearing boss at the ends of case. The 
washer will hold 30 or 40 drops of lubricat- 
ing oil, which is drawn through the bear- 
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ing, assuring a film of lubricant along the 
entire surface of the shaft Finished in 
black crackle or any standard finish, clear 
black, nickel plate, chromium, ete 


Screw-Driver and Nut-Setter 


United American Bosch Corporation, 
Springfield, Mass \utomatic electric 
screw-driver, for shop and assembly lines. 
Compact size (outside diameter, 2 inches) ; 


weight, 334 lb., centered for speed and 


accuracy, also automatic pressure clutch, 
additionally adjusted through graduated 
scale. It is operated by a low-current con- 
suming fan-cooled, universal motor. The 
tool is insulated throughout with Resistex. 
\ special stationary centering sleeve with 
self-centering bit provides adjustment for 
all types of screws and nuts, preventing 
damage to heads 


Knife Grinder With Time Control 


Samuel C. Rogers & Co., 191 Dutton 
Avenue, Buffalo, N. Y. Automatic knife 
grinder completely motorized, with electric 
time control. Has 1 hp. reversing motor, 
reversing switch, magnetic switch and push 





button switch, besides the timing device 
which, connected to the magnetic switch, 
automatically controls the grinding opera- 
tion, including both cross feeding and table 
traverse. Can be set to cut off power and 
stop grinding automatically at the end of 
any period trom 1 to 45 min. This grinder 
Type M, designed for paper, veneer, wood 
working, scraper knives and light shear 
blades, is made in four sizes: 38-in. 55-in 
76-in. and 90-in. (or longer) 


Planigressive Speed Reducers 


Davis & Thompson Co., 6619 W. Mit 
chell Street, Milwaukee, Wis., announce a 
new line of motor reducers in four types as 
tollows: Type “D” 
reduction speed reducer made in ratios from 
25:1 to 600:1, motor hp. % up to 100 
Higher reduction ratios can also be secured 


illustrated, is a high 


in this type and are special. In the first 
or primary reduction, due to high speed, 
composition gears are used to insure quiet 
operation. Succeeding reductions are made 
with alloy steel gears for additional 
strength. The planet gear cages are made 
in one piece, supporting planet gears on 
both sides, with the output shaft driving 
succeeding stages. The gear cages are 
supported on both ends with ball bearings 
and lubrication is provided by a supply of 
oil carried at the proper level in the base, 
the lower portion of gears running in oil 
and carrying it to all parts. Ojl seals are 
used to prevent oil from leaking out of the 
casing 

Type “A” is made in ratios from 3:1 t 


7:1, reduction being made through Bakelite 





planetary gears. Sizes 344 to 3 hp., made 
without feet on reducer housing. Sizes 
above 3 hp. (5 to 15) have feet. Type 
“B”, in ratios from 8:1 to 24:1; reduction 
obtained by the use of compound helical 
alloy steel gears. Type “C’ is a compound 
speed increaser, in ratios from 1:1 to 1:5, 
motor hp. % to 15. 

All Planigressive reducers are designed 
to use a standard NEMA motor without 
change. Standard motor shafts are used 
They are made to operate vertically with 
output shaft in the down or up position. 


Splash-Proof Motor 


Century Electric Co., St. Louis, Mo. 
Splash-proof motors from 1 to 30 hp. 
While primarily intended for the typical 
splash-proof installation, where “washing 





down” the plant and machinery is custom- 
ary, the maker also recommends the line 
for outdoor installations, for 
cranes, hoists, etc., where protective build- 
ings or covers are not available. The 


pumps, 


frame and end brackets are of refined 
gray iron castings. 
provided by intake and outlet openings in 
the lower section of the end brackets. The 
bearing bracket is fitted to the frame by 
Cartridge type 
grease lubricated ball bearings are used on 
all sizes. A four-way position terminal box 
provides flexibility in making connections 


One-way ventilation is 


long contact sealed fit 
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How to Use the Table 


Having selected your motor type, say Split Phase, find the cor- 
responding number in the key at the head of the next page. It is 2. 
Every manufacturer in the table, who has a 2 or a column of 2’s to the 
right of his name, makes split-phase motors. To find the forms he 
makes, see what letters in the right-hand column line up with 2’s. The 
key tells the form indicated by A, B, C, etc. Bearings specification are 
listed under each manufacturer's name, for each type of motor he makes. 


Advance Electric Co es 10 












































; 2 hi 32 13. 3B 
6315 Maple Ave., St. Louis, M 10 11 12 13 ¢ 
10 31 12 13 D 
2 10 11 12 13 F 
Allis Co., Louis, 13 A 
Milwaukee, Wis. .....cccccocces . i? 13-8 
Ball B. on 2, 12, | i2 13 £ 
Ring B. on 2, 11, 13 13 F 
Waste B. on 2, 8 
Allis-Chalmers Mfg. Co 1 1213 A 
Milwaukee, Wis. ... 12 B 
Ball B. on 10, 11, 12, 13 10 ia ia &: 
Ring B. on 10, 11, 12, 13 10 11 12 13 D 
10 12 E 
16 211 123 33 FF 
Apex Elec'l Mfg. Co.. ~ ba + 9 A 
Cleveland, Ohio ... ; ; 12 9 B 
Ball B. on 1, 2, 4, 9 “Ss 3 9 Cc 
Bronze B. on 1, 2, 4, 9 Yen TS j 9 D 
i ae ae ee A oe errs l 4 9 : 
Armor Electric Mfg. Co re 10 12 B 
1020 Holland, Erie, Pa 10 12 Cc 
10 12 D 
10 12 E 
10 12 F 
Baldor Electric Co. ; ‘ 1 2 ( 13 B 
4351 Duncan Ave., St. Louis, Mo.. 1 2 3 t 7-143 °C 
Ball B. on 1, 2, 3, 6, 12, 13 S23 6 12 13 D 
Bronze B. on 1, 2, 3, 6, 12, 13.. 3 iZ is & 
£2 6 12 13 F 
Barber-Colman Co. ...... ee 6 A 
Rockford, Ill. ........ ai ; 6 B 
Oil-less B. on 6 A ° 6 . 
6 E 
6 F 
Black & Decker Elec. Co. ........- 4 A 
Poweon, Ma... ccscsssvcccsces —- £2 4 6 9 B 
Ball B: om 1, 4, 9... .cccsccccesos iz 4 ¢ 9 be 
Bronze B. on 1, 4 omeaiaens 3 4 6 9 D 
Oil’s B. on 1, 2, 4, 6, 9 4 6 9 E 
1 2 4 é 9 F 
Bodine Electric Co. kiehaateseu” WZ 45 € ) A 
2268 W. Olio, Clticago. ....s.e0. 2 45 € 9 B 
Ball B. on 1, 2, 4, 5, 6, 9 2 45 € ) c 
Bronze B. on 1, 2, 4, 5, 6, 9.. 2 456 9 F 
Boston Gear Wks. Sales Co..... 1 2 8 12 A 
N. Quincy, Mass : 
Brown-Brockmeyer Co 12 13 A 
938 Overlook, Dayton, Ohio 12 13 B 
2 in a aS Cc 
12 13 D 
2 13 = 
111213 F 
Burke Electric Co . 6 17 2 13 A 
12th & Cranberry, Erie, Pa. ...... l 3 8 910111213 B 
Ball B. on 9, 10, 11, 12, 13 1 $9 10 f1 32.13 °C 
Bronze B. on 8, 9, 10, 11 l 8 910111213 D 
Bab’t B. on 8, 9, 10, 11, 12, 1 8910111213 E 
1 3 8 9 10 12 13 F 
B. & R. Mfg. Co., pile ate ai { ( 
812 Lafayette, Toledo, Ohio . ; 4 E 
Ball B. on 4 aie 
Contre Tarte TOO, ska scccane 8910111213 A 
1806 Pine, St. Louis, Mo. ; - i232 739 16:47- 32:33 3 
Ball B. on 1, 2, 3, 8, 9, 10, 12, 13 1 2 3 78910111213 C 
Roll B. on 10, 12 13 .¢ aie 12 78910111213 D 
Bronze B. on 1, 2, 3, 7, 8, 9, 10 3 & 9 10 11 12°33 = 
SE. tise win veg Eek Diniewe oe mc ee 780 40 11.12:13 F 
Ring B. on 10, 12, 13...... 
Waste B. on 1, 2, 3, 7, 8. 9 
Continental Elec. Co., ‘ 12 A 
323 Ferry, Newark, N. J. ..... ba 10 1213 B 
10 iz 43 -< 
10 12 13 D 
10 iz 33. 5 
10 3.13 ¥ 
Crocker-Wheeler Elec. Mfg. Co., .. ( 12 13 A 
Ampere, N. J. ... : 13 B 
Ball B. on 10, 12, 13 10 12 33°C 
Ring B. on 10, 12, 13... . 10 12 13 D 
10 12 13 E 
10 2 is) F 
Delco Appliance Co., : 4 B 
379 Lyell Ave., Rochester, N. Y } i 2 
‘ I 
I 
F 





Delco Products, Corp., ; 1213 A 
Dayton, Ohio 


( 
Bronze B. on 3, 12, 13 D 
Wick B. on 3 | 
Ring B. on 12. 13 2 F 


Note—If, after selecting the proper Motor in this table. 
you need further information, send us your problem. 


Where to Get 


A complete table of manufac- 
turers of all types, sizes and 
forms of motors and the bear- 


ings they provide 
































LES OS & eee rrr re 8 i213 B 
Elisabeinport, I. J... «06sec ess cst cree 10 is is & 
ban &. om 1. & 3. S 1, 12, 18 32°34 6 10 12 13 D 
Ro. 2. on 5, B, 12, 33 ws. 8 12 13 E 
Ring B. on 1, 3, 6, 8, 10, 12, 13. 123-4 6 8 10 12 13 F 
Waste B. on 1, 3, 6, 8, 12, 13.. 
2 ROS eee 
LOR SOG, 050 Sse5'> 4 A 
25 16th St., Racine, Wis. 4 e 
4 F 
Electric Machinery Mfg. Co.. 11 B 
1331 Tyler, Minneapolis, Minn 11 e 
11 Fk 
11 F 
Electric Motor Corp., ; 4 B 
401 Lake Ave., Racine, Wis. 4 Cc 
ak Se Serr rar re 4 E 
4 F 
Blectnic Proaucta Co... ... 1.2 sss. 13 B 
1725 Clarkstone Rd., Cleveland, Ohio 10 2 35 <= 
10 1213 D 
12 13 F 
Electric Specialty Co., ; L23 45% A 
221 South St., Stamford, Conn. a ae 10 11 12 13 B 
i2 3-434 10 1112 13 C 
123456 10 11 12 13 D 
2s 43 5 10 11 12 13 E 
2. 2 ee 10 11 12 13 F 
Electro Dynamic Co., ....... 10 1213 A 
ee Oe ee 9 10 12 13 B 
Ball B. on 9, 10, 12, 13 9 10 2.13 © 
Roll. B. on 10, 12, 13 .. 9 10 12 13 D 
Bronze B. on 13 ‘ 10 12 13 E 
9 10 12 13 F 
eee GAN vi ecaeuns 10 11 12 13 B 
Jeametee, TO. sccsecss 10 11 12 13 C 
10 11 12 D 
10 11] 12 E 
Emerson Elec. Mfg. Co., ¥ 1 3456 8 9 12 A 
2018 Washington Ave., St. Louis,. —7 34 Ee 8 9 12 B 
nee. e ee 1,23 45 6 1334 5% 8 9 3 13. ¢ 
Be ee chao aes ee a Te ee & 9 12 13 D 
L235 £.35.¢6 &8 9 12 13 F 
Fairbanks-Morse & Co., .... 2 10 12 A 
331 N. Arch, Lancaster, Pa 23 10 12: 33. 
Ball B. on 2, 10, 12, 13 . AS 10 12 13 D 
Ring B. on 2, 3, 10, 12, 13 2 10 2 33° 2 
23 10 12 13. ¥ 
io a OS oe 13 B 
331 N. Arch, Lancaster, Pa. ...... 1234 10 1213 C 
Dine. On 22. 3. 4. 10. 12. 13... i232 dD 
Waste B. on 1, 2, 3, 4, 10, 12, 13 123 4 10 12 13 F 
Wick B. on 1, 2, 3, 4, 10, 12, 13 
Foote Bros. Gear & Mach. Co : 8 12 A 
109 N. Canal, Chicago, Ill ....... 
Franklin Transformer Mfg. Co., .... 2 6 B 
607 22nd Ave., Minneapolis, Minn... 2 6 Cc 
PE So. css eae ae 6 D 
ee ere eree 6 E 
2 6 I 
General Electric Co., 3 7 10 11 12 A 
Schenectady, N. Y. ....... ese aes ee 10 11 12 B 
pal. B. on 1, 2, 3, 4, 6, 7, 8. 10, 2234 678 10 1112 13 C 
ie G8: «xouwebes ; ; 10 11 12 D 
Bronze B. on 1, 2, 3, 4, 6, 7.... 10 11 12 I 
nue SB, on. 6, 10. Tl, 12. 13.... 1238. €2 8 107112 13 1 
Waste B. on 1, 2, 3, 4, 6, 7. 
Wick B. on 4, 6...... 
Bab’t B. on 8, 10, 11, 12. 13 
Hamilton Beach Mfg. Co., 4 Cc 
| eee $ E 
Hansen Mfg. Co., ....... > A 
PEM, SEO. Ss siiins ws ns 
meet OMS. dees ° 
Holtzer-Cabot Elec. Co., .. 13 A 
125 Amory, Boston, Mass. 13 B 
Ball ey ee ee ee 12 5 *%. 
Waste B. on 1, 2, 3, 5... izZ 5 13 I 


Howell Elec. Motors, Inc., 

Howell, Mich. ......... E 
can ont, 2, 3, 30, 32. 
Bronze B. on 1, 2, 3, 10, 12 
Ring B. on 2, 3, 10. 12 
Waste B. on 1. 2. 3 





1 A 

ee. 12 B 
7s 10 12 e 

] 3 10 12 D 
23 10 12 E 
ee 10 12 F 
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Ideal Elec. & Mig. Co., 
Mansfield, Ohio , 
Doe oe en 2; 3, 10, 21, 312) 13 
Roll. B. on 11, 12 
Bronze B. on 2, 3, 10, l 
Ring B. on 2, 3, 10, 11, 12, 13 


Imperial Electric Ce 
6400 Ira, Akron, Ohi 


Janette Mig. Co., 

556 W. Monroe, Chicago 
Ball B. on 1, 2, 3, 5, & 9, 
Bronze B. on 1, 2, 3, 5, & 9 
Ring B. on 13 


Kendrick & Davis, 
Lebanon, N. H. .. 
Ball B. on 4, 9 
Bronze B. on 4, 9 
Oil-less B. on 4, 6, 9 
Kimble Elec Co ‘ 
2011 Hastings, Chicay« 





Leland Electric Co., 
Dayton, 
. 


Ohio 
wali B. on 1, 2,..3. 8. 9..13 
Bronze B. on 1, 2. 3, & 9, 
Waste B. on 1, 2. 3. 8. 9 
Lincoln Electric Co., 
Coit Ave., Cleveland 
Ball B. on 10, 12 
Ring B. on 10, 12 


Ohn 





Manufacturing Engineers ( 
Delaware, Ohio 

Marathon Elec. Mfg. C¢ 
32 Island, Wausau, Wis 


Marble-Card Elec. ( o., 
Gladstone, Mich 


Ball B. on 2, 8 9, 1¢ 
Massachusetts Gear & Tool Co 
42 Nashua, Woburn, Mass 
Master Elec. Co., 

100 Davis Ave., Dayton, Ohi 


Ball B. on 12, 13 
Bronze B. on 2, 3, 6, 8, 9 


Minneapolis Regulator ( 
Minneapolis, Minn 


Ohio Electric Mig. Co.. 
5904 Maurice Ave., Cleveland. Ohio 


Ball B. on 1, 2, 5, 8, 9 
Bronze B. on 1, 2, 5, 6. 8 9 
Oil-less B. on 4 
Pacific Gear & Tool Wks.. .. 
1035 Folsom, San Francisco, Cal 


Peerless Electric ( 


2100 W. Market, Warren, Ohio. 


Philadelphia Gear Wks.. 
Venanco St.. Phila.. Pa 
Redmond Co., A. G., 


Flint, Mich 
Oil-less B. on 4, ¢ 


Reliance Elec. & Engrg. (¢ 
1042 Ivanhoe Road, Cleveland 





Ball B. on 10, 12, 13 
Roll. B. on 10, 12, 13 
Ring B. on 10. 12, 13 
Waste B. on 10, 12, 13 
Reynolds Electric ( 
2650 W. Coneress, Chicag 


Bronze R. on 1. & 9 
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KEY 
Type and Size 

—Frac. to 2 hp.— 7 Clutch 
1 Condenser 8 Polyphase 
2 Split Phase 9 Direct Current 
3 Repulsion —Over 2 hp.— 

tion 10 Wound Rotor 
4 Universal 11 Synchronous 
5 Synchronous 12 Squirrel Cage 
6 Shaded Pole 13 Direct Current 


Induc- 








Form 


A Speed Reducer 
Built-in 

B Totally Enclosed 

C Semi-Enclosed 

D Splash Proof 

E Fan Cooled 

F Vertical 






























Robbins & Myers, Ine. . l 4 ¢ 213 A 
1345 Lagonda Ave., Springfield, Obi B 
Bak BB. on 1, 2, 3, 4, 7, 12, 3 € . 3 
Bronze B. on 1, 2, 3, 4, 6, 7 D 

Ring B. on 12, 13 ... E 
Waste B. on 1, 2, 3, 4, 6, 7, 12, 13 l 2 4 6 < I 
Wick B. on 6 aia 

Shepard-Niles Crane & Hoist Corp., & 0 11 12 \ 

Montour Falls, N. Y ‘ 

Bronze B. on 9, 10, 12, 13 

Signal Electric Mfg. Co., 4 A 

Menominee, Mich B 

4 6 ( 
4 6 9 F 

Silent Hoist, Winch & Crane (x { 213 A 

770 Henry, Brooklyn, N. Y. 

Smith Mfg. Co., F. A., . 6 A 

Rochester, N. Y. ay 6 B 

6 ( 
6 D 

Siar Electric Motor Co 8 10 213 A 

Bloomfield, N J. é & if 213 B 
lan BB. on 2 3, & 2 é 8 If 213 ¢ 
Waste 3. on 2 2 ~ 10 213 BD 

23 & 1¢ 12 1 EF 
2 3 s 1 213 F 

Stephens-Adamson Mfg. Co 8 9 - A 

220 Ridgeway, Aurora, III. 

Sterling Elec. Motors, Inc., 1 2 3 10 11 12 13 A 

Telegraph Road, Los Angeles ... R22 10 11 12 13 B 
Ball B. on 10, 11, 12 ; o.. ae 10 1112 13 ( 

2 3 10 11 12 13 D 

= 2 10 1112 13 E 

a3 10 11 12 13 F 

Stow Mfg. Co., ..... CRI = 2, = 13 A 
443 State, Binghamton, N. \ 13 B 
13 ¢ 

Sturtevant, B. F., ‘ : 1 2 4 6 l 2 33 ¢ 

Hyde Park, Mass 12 13 D 
Bronze B. on 1, 2, 4, 6 10, 12, 13 2 10 12 13 F 
Ball B. on 10, 12, 13 

Sunlight Elec. Mfg. Co 2 7 ( 

330 Dana Ave.. Warren, Ohi 2 7 D 
Ball B. on 1 2 7 E 
Bronze B. on 1, 2, 7 7 F 

United Electrical Mfg. C¢ : A 

Adrian, Mich l a 6 9 B 

| 4 6 ) C 
D 

4 ) E 

l 4 9 F 

U. S. Electrical Mig. Co.., 2 1 12 \ 

200 W. Slauson Blvd., Los Angeles ? 10 2 B 
Ball B. on 2, 10, 12 I 2 ( 

2 1¢ 2 D 

2 10 12 kK 

2 10 12 F 

Wagner Electric Corp., eee 8 10 11 12 A 
6400 Plymouth Ave., St. Louis, M 23 5 6 8 10 2 B 
123 56 ROL ? Cc 

2 g 1 2 DD 

2 2 E 

2 c eg 1 12 } 

Walter Electric Mig. C oT ee ere 2 A 

215 Cumberland, Norfolk. Va 2 B 
Roll. B on 12 es 12 ( 

12 D 
12 E 

. 12 F 

Watson-Flaeg Machine Co.. os g 10 1112 13 A 

Paterson, N J 

Wesche Elec. Co., B. A.. ; 2 — 8 { 2 1 # 

1622 Vine, Cincinnati, O 4 8 1¢ 213 D 
Ball B. on 2, 3, & 10, 1 8 213 E 
Bronze B. on 3, 10, 12. 8 10 ee F 

Western Gear Works, : 8 9 If 2 A 
417 Ninth Ave., Seattle, Was! 

Westinghouse Elec. & Mf Ce 2 6 1f 2 A 

East Pittsburgh, Pa . 3 6789 10 11 12 B 
Ball B. on 1, 2, 3, 4, 5. 6.7. 8 23456789 1011 12 ( 

10, 41, 3%, 23 : 1 3 567891011 12 13 D 
Roll. B. in 3, 10, 11, 12, 13 1 3 6 891011 12 F 
prose Bom t2 645. 6&7. 1334367 8 F 

es Me By eke Be Bone ' 
Ring B. on 10, 11, 12, 13 
Bab’t B. on 3. 10, 1 12, 

Woods Mach. Co., S. A., : ( 
7 Damrell, Boston, Mass. } 
Ball B. on 12... : F 

Yates-American Machine Cx C 
Seloit, Wis ice J E 
Ball B. on 12 F 
Zobell Elec. Motor Co., 10 i213 C 
+ South Ave., Garwood, N. | 0 12 3 D 


Ball B. on 10, 12, 1 
Rronze RB. on 10, 1 


Note—lIf, after selecting the proper Motor in this table, 


you 


, 1933 


need further 


information, 


send us your problem. 































































































































































































































































































































































































































































































































































































































































































This Month's Patents 


on 





Motors, Controllers and Motor Drives 





Copies of any of the patents men- 
tioned here may be obtained by 
sending 15 cents for each copy 
wanted to the Editor, ELECTRICAL 
MANUFACTURING, 239 W. 39th 
Street, New York City. Where more 
than five patents are wanted at one 
time the additional numbers, beyond 
five, are ten cents a copy. 


For other electrical patents of the 
month see page 56 





Motors and Motor Drives 


1,913,523. Geared Electric Motor. Allmanna 
Svenska Elektriska Aktiebolaget, Vasteras, Sweden 

1,913,549. Ironer Attachment for Washing 
Machines. S. S. Holland. Assigned one-half t 
Oscar Rieger, Kansas City, Mo. 

1,913,612. Means for Affixing Attachments to 
Washing Machines. Geo. K. Parsons, Detroit 


1,913,654. Drink Mixer. Royal A. Beach, 
Racine. 
1,913,755. Washing Machine. Albert R. Haag, 


Peoria, IIl. 

1,913,948. _ Synchronous Motor. David Perl 
man, N. Y. C. 

1,913,980. Heating Apparatus. Ernest F 
Fisher, St. Louis. 

1,914,067. Automatically Variable Change Speed 
Gear Device. David Werner Berlin. Rasunda, 
Sweden. 

1,914,363. Washing Machine. Whirldry Corp., 
New Haven, Conn. 

1,914,390. Electric Motor Structure. Petroleum 
Heat and Power Co., N. Y. C. 

1,914,486. Mechanical Stoker. Combustioner, 
Inc., Cicero, IIl. 

1,914,541. Fuel Feed System. C. H. Teesdale, 
Grand Rapids, Mich. 

1,914,714. Electromotor. Richold Gold and 
Julius Schmauss, Vienna, Austria. 

1,914,807. Apparatus for Folding, Beating and 
Mixing Batters. Pauline Marks, N. Y. C. 

1,914,868. Lather Mixer. Melvin  Rolstad, 
Worthington, Minn. 

1,914,888. Fruit Juice Extractor. A. C. Gil 
bert Co., New Haven, Conn. 

1,914,988. Dynamo-Electric Machine B. F 
Sturtevant Co., Hyde Park, Mass 

1,915,069. Synchronous Induction Motor. Gen 
eral Elec. Co. 

1,915,090. Synchronous Motor. Hammond 
Clock Co., Chicago. 

1,915,115. Method of Manufacture of Squir 
rel Cage Rotor. Wagner Elec. Corp., St. Louis 

1,915,139. Combination Machine Tool. Klaas 
Van Wyngaarden and James Sliekas, Chicago 

1,915,153. Dynamo-Electric Machine. P. 1 
Chandeysson, St. Louis. 

1,915,323. Mounting for Direct Motor Driv« 
Sander Drums. Yates-American Machine Co 
Beloit, Wis 

1,915,422. Door Control David H. Johnson 
Seattle, Wash. 

1,915,449. Electric Motor Unit Construction 
for Motor Driven Tools E P. Sacrey, Liver- 
pool, N. Y. 

1,915,790. Direct Current Commutating Sys 
tem Aktiengesellschaft Brown Boveri & Cie 
Baden, Switzerland. 

1,915,827. Pump Unit. Modern Iron Works 
Quincy, III 

1,915,982 Motor Generator Circuit for Out 
board Motors. Owen-Dyneto Corp., 





Syracuse 


1,916,173. Engine Starting Mechanism. Eclipse 
Aviation Corp., East Orange, N. J 

1,916,240-1,916,241. Dynamo-Electric Machine 
Baltzar Carl Von Platen, Stockholm, Swede 


1,916,256 Homopolar Generator Pierce L 
Chandeysson, St. Louis, Mo 

1,916,270. Induction Motor Oakwood Elec 
Mfg. Co., Warren, Ohio 

1,916.339. Dynamo-Electric Machine Louis 
Allis Co., Milwaukee 

1,916,374. Armature Winding Westinghouse 
Elec. & Mfg. Co. 

1.916.380 Svnchronousls Operated Punch 
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Press Geo. H. Leland assigned one-half to Le 
and Elec. Co., Dayton. 

1,916,389. Capacitor Motor 
Elec. & Mfg. Co. 

1,916,462. Commutating Electric Machine. 
Allmanna Svenska Elektriska Aktiebolaget, Vas- 
teras, Sweden. 

1,916,491. Rectilinear Induction Motor. Dahl- 
strom Metallic Door Co., Jamestown, N. Y. 

1,916,909. Alternating Current Motor. Howard 
D. Colman, Rockford, III. 

1,917,054. Rotary Motor. Independent Pneu 
matic Tool Co., Chicago. 

1,917,162. Motor Operated Tufting Machine. 
Cabin Crafts, Dalton, Ga. 

1,917,172. Synchronous Motor. Warren Tele- 
chron Co., Ashland, Mass. 

1,917,173. Electric Motor. Warren Telechron 
Co., Ashland, Mass. 

1,917,190. Mechanical Lubrication with Indi- 
vidual Motor Drive. Ohio Injector Co., Chicago. 

1,917,289. Self-Starting Induction Motor. Chi- 
cago Elec. Mfg. Co., Chicago. 

1,917,482. Armature Coil. V. G. Apple, Day- 
ton. 

1,917,488 Electric Servo-Motor for Automo- 
biles or the Like. Joseph Bethenod, Paris, 
France. 

1,917,552. Dynamo-Electric Machine Construc- 
tion. Elec. Auto-Lite Co., Toledo. 

1,917,607. Explosion-proof Motor. Goodman 
Mfg. Co., Chicago. 

1,917,760. Pump for Refrigerating Apparatus. 
Frigidaire Corp., Dayton. 

1,917,821. Pump. Clement G. Branstrator, 
Fort Wayne, Ind. 

1,917,929. Method of Molding a Motor Mount- 
ing Pad. Duffy Mfg. Co., Holland, Mich. 


Westinghouse 


Controllers and Regulators 


1,911,773. Stoker Control. Minneapolis-Honey- 
well Regulator Co., Minneapolis. 

1,912,265. Control Mechanism for Constant 
Frequency Oscillator Apparatus. Jennings B. 
Dow, Alexandria, Va. 

1,912,411. Controller for Dynamo-Electric Ma- 
chines. Cutler-Hammer, Inc., Milwaukee. 

1,912,610-1,912,611. Electric Controlling Device. 
Square D. Co., Detroit. 

1,912,669. Means for Controlling the Starting 
of Internal Combustion Engines. Motor Devices, 
Inc., Chicago. 

1,912,904. Automatic Starting Mechanism. 
Startomatic Corp., Los Angeles. 

1,912,909. Control System. Westinghouse Elec. 
& Mfg. Co. 

1,912,935. Supervisory Control System. West- 
inghouse Elec. & Mfg. Co. 

1,913,096. Headlight Control. William S. 
Turney, Houston, Tex., assigned one-half to 
Eugene W. Crittenden, Houston. 

1,913,131. Temperature-Responsive Control. 
Glen R. Sisson, Pendelton, Ind. 

1,913,187. Supervisory Control System. Gen- 
eral Elec. Co. 

1,913,188. Supervisory System. General Elec. 


Co 
1,913,407. Circuit Breaker Operating Mechan 
ism. Westinghouse Elec. & Mfg. Co. 
1,913,639. Regulating System for Dynamo 
Electric Machines. R. E. Rice, Columbus, Ohio 
1,913,735. Remote Control Mechanism. Elec- 
tromatic Typewriters, Inc., Rochester, N. Y. 
1,913,887. Motor Starting Device. Delco-Light 
Co., Dayton. 
1,913,910. Control System for Electric Motors 
J. A. Altmayer, Paris, France. 
1,913,952. Dynamo-Electric Machine Regula 
tion. Ailis-Chalmers Mfg. Co., Milwaukee. 
1,913,993 Motor Starting Relay Switch. J. 
P. Mader, La Crosse, Wis. 
1,914,095. Regulator System. Westinghouse 
Elec. & Mfg. Co. 
1,914,122. Electric Pulsator for Milking Ma- 
hines. De Laval Separator Co., N. Y. C. 
1,914,137-1,914,143. Circuit Interrupter. West 
nghouse Elec. & Mfg. Co ‘ 
1,914,350. Control Apparatus. Earl R. Evans, 
1ington, D. C. 
.914,192 Electric Control Circuit. General 


Elec. Co 















1,914,193 Electrical Regulating Circuit. Gen- 
eral Elec. Co 

1,914,201 Electric Control System General 
Elec. Co 

1,914,329 Continuous Train Control System 
General Railway Signal Co., Rochester, N. Y. 

1,914,330 Train Control System General 


Railway Signal Co., Rochester, N. Y 
1,914,435. Heat Regulating Device. Minneap- 
Honeywell Regulator Co., Minneapolis 











1,914,594 Compressor Controlling Mechanism 
Sullivan Machinery Co. 

1,914.907. Tap Changing System. Aktienges 
ellschaft Brown Boveri & Cie., Baden, Switzer- 
land. 

1,914,909. Multiple Air-gap Regulator. J. I 
Creverling, Tucson, Ariz. 

1,915,042. Electronic Elevator Control System 
G. E. Co. 

1,915,050. Circuit Controlling Relay General 
Elec. Co. 

1,915,137. Thermostatic Apparatus. Union 
Switch & Signal Co., Swissvale, Pa. 

1,915,265. Thermostat for Refrigerating Appa- 
ratus. Frigidaire Corp., Dayton. 

1,915,389. Generator Voltage Regulator Sys 
tem. Bell Telephone Labs., Inc., N. Y. C. | 

1,915,550. Broken-Web Motor Cut-out for 
Wrapping Machines. American Machine & Foun 
dry Co. 

1,915,760. Controlling Mechanism for Motors. 
O. M. Poock, Dayton. 

1,915,822. Electromagnetic Fluid Control 
Valve. Globe Machine & Stamping Co., Cleve- 
land. 

1,915,854. Thermal Relay. Westinghouse Elec 
& Mfg. Co. 

1,915,961. System of Motor Control. General 
Elec. Co. 

1,915,986. Variable- Speed Drive for Machine 
Tools. Oilgear Co., Milwaukee. 

1,916,072. Automatic Electrical Regulating Ar- 
rangement. General Elec. Co. 

1,916,235. Remote Control Device. Samuel 
Ruben, New Rochelle, N. Y. 

1,916,255. Electrical Control for Can Making 
Machinery. American Can Co., N. Y. C. 

1,916,268. Control Switch for Electric Sewing 
Machines. Elias Khayat, Brooklyn, N. Y. 

1,916,300. Controlling Mechanism for Roller 
Mill. aylor Instrument Co., Rochester, N. Y. 

1,916,315. Means for Automatically Defrosting 
Refrigerating Units. C. T. Hoffman assigned one 
half to E. L. Groff, Washington, D. C. 

1,916,400. Are Control Device. Westinghouse 
Elec. & Mfg. Co. 

1,916,401. Control System and Apparatus for 
Furnace Fuel Supply Valve. Christian Wilhjelm, 
Phila. 

1,916,415 Crane Hoist Control. 
house. 

1,916,418. Circuit Breaker 
Elec. & Mfg. Co. 

1,916,420. Control Apparatus. Brown Instru 
ment Co., Phila. 

1,916,439. Control Relay. Westinghouse Elec. 
& Mfg. Co. 

1,916.484. Direct Current Motor Control Sys 
tem. Forges & Ateliers de Constructions Elec 
triques de Jeumont, Societe Anonyme, Paris, 
France. 

1,916,485. Time Governed Circuit Controlling 
Mechanism. Union Switch & Signal Co., Swiss- 
vale, Pa. 

1,916,498. Temperature Controlled Apparatus. 
Spencer Thermostat Co., Cambridge, Mass. 

1,916,534. Resistance Controller. Cutler-Ham 
mer, Inc., Milwaukee. 

1,916,565. Circuit Controlling Device. Cutler 
Hammer, Inc., Milwaukee. 

1,916,593. Circuit Controlling Device. W. T 
Welch, New Orleans, La. 

1,916,669-1,916,671. Thermostat. 
Elec. Heater Co., Detroit. 

1,916,670 Thermostatic Switch Assembly 
American Elecl. Heater Co., Detroit 

1,916,706. Remote Control System. Sperry 
Gyroscope Co., Inc., Brooklyn, N. Y 

1,916,820. Electrically Operated Valve for O1 
gan Pipes. Austin Organ Co., Hartford, Conn 

1,916,942. Circuit Breaker and Changer. L. K 
Wright, Jackson Heights, N. Y. 

1,916,975. Electric Regulation Hugo Grob 
Berlin, Germany. 

1,916,986. Group Indicating System. Tabulat 
ing Machine Co.. Endicott. N. Y 

1,916,987. Accounting Machine 
Machine Co., Endicott, N. Y 

1,917,097. Generator Regulator for Automotive 
Vehicles. D. 0. Clegg, Bellefontaine, O. 

1,917,146. Regenerative Electric Regulation 
General Elec. Co. 

1,917,294 Remote Control System Teletype 
Corp., Chicago 
1.917.295 
Rg; © A. eo 
1,917,618. Automatic Power Factor Control for 
Synchronous Motor Generators. J. F. Usener, S: 

ind J. F. Usener, Jr., Houston, Tex 

1.917.658. Thermostatic Control Device. Guai- 
dets, Inc.. Portland. Ore 


Westing- 


Westinghouse 


American 


Tabulating 


Apparatus for Speed Control 
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By 
William ]. Nolle 


FTER the swiftest recovery in 
the history of depressions, 
commodity prices dropped 

back a little and then became more 
stable in the latter part of July. 
[Through most of August they were 
easy, with market values averaging 
about 20 per cent higher than the 
low point early this year and 7 per 
cent higher than a year ago but about 
30 per cent short of the 1926 level. 

Numerous raw materials registered 
much greater gains than 20 per cent, 
and yet on account of the extremely 
low prices to which they had fallen, 
they remain only about hali as high 
as in 1929. This is especially true of 
copper, cotton, and some of the other 
materials entering into electrical 
manufacturing. 

Copper at 9c. a pound was un- 
changed from the middle of July to 
the latter part of August. Wire like- 
wise remained steady. Other copper 
and brass products were raised "4c. 
early in August. This action meant 
an increase by that much in the dif- 
terentials of products over the base 
metal, and was due to higher costs 
resulting from higher wages and 
shorter hours under the recovery act 
and the copper products code. The 
differential on copper wire had been 
previously increased 4c., as reported 
on this page a month ago. 

Domestic consumption of copper is 
two to three times as heavy as early 
in the year, while production has been 
hanged very little in the past year. 
The result is that the industry in the 
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lectrical Materials 


to 


Copper unchanged though heavily con- 
sumed ... Other non-ferrous metals 


past summer has had the first sub- 
stantial reduction in surplus stocks 
since the depression began. Exact 
statistics, however, are not published, 
but it is definitely known that stocks 
remain so heavy that many months at 
the present rate would be required to 
bring them anywhere near normal. 
Most classes of industrial consump- 
tion of copper have expanded rapidly 
this year but the industry lacks de- 
mand from two leading users, power 
companies and the building industry. 


M' YST other nonferrous metals 
also were steady through the 
greater part of August, at or near the 
highest prices attained in the latter 
part of July. Tin slipped off a little, 
due to the fact that it is greatly af- 
fected by changes in sterling ex- 
change. Lead, zinc and tin statistics 
have improved in much the same man- 
ner as copper. However, zinc produc- 
tion has turned upward more than 
that of other nonferrous metals, yet 
without keeping pace with shipments. 

Nonferrous metal prices as a whole 
have averaged about 50 per cent late- 
ly above the low point of last Febru- 
ary. 

LATINUM recently went up $3, 

to $33 an ounce, while silver has 
fallen back several cents from the July 
high of 403¢c. an ounce. 

Steel prices continue among the 
most stable of commodities, but this 
position is made easier by the fact 
that they fell less than most commodi- 


steady . . . Platinum at $33 .. . Cotton 
down from July . . . Rubber and silk 


react downward. 


ties in the depression, and especially 
less than other raw materials. From 
July to August the average rise in 
steel products was only a shade, and 
confined to the lighter shapes, while 
since the middle of April the rise has 
been only 6 per cent. Scrap, pig iron, 
sheets and strip have gone up the most. 
Electrical sheet has remained un- 
changed. 

Cotton fell several cents from its 
July high of 11.75c. a pound. It had 
been one of the leaders in the rise. 
Mill consumption continues excep- 
tionally large but lately receded 
from the early summer peak. Cotton 
yarn for use in insulating wire has 
been more stable at the higher prices, 
two to three times as much as early 
in the year. 

The rubber market also suffered a 
drastic setback after a spectacular 
jump, but around 7c. a pound it still 
was more than twice its lowest price. 
At the same time it is well to bear 
in mind that rubber had a far more 
severe cut than most any other com- 
modity, and that the statistical posi- 
tion has improved in recent months. 
The trend in silk has been very simi- 
lar to that of rubber. 

The latter three commodities, cot- 
ton, silk and rubber, have both re- 
covered and reacted more severely 
than most of the metals. The easiness 
of commodity prices and the slowing 
down of production have been re- 
garded as healthy readjustments to a 
too-feverish recovery in the early 
part of the summer. 
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Reports of Condition 


Air-Way Electric Appliance Corp.—T wenty- 
four weeks ended June 17: Net loss after 
taxes, depreciation and other charges, $87,- 
365. In previous year, company reported 
for six months ended June 30, 1932, a net 
loss of $181,169. Twelve weeks ended 
June 17: Net loss after same charges, $31,- 
962, compared with $55,403 loss in twelve 
weeks ended March 25, last, and a net loss 
of $78,299 for quarter ended June 30, 1932. 


Allis-Chalmers Mfg. Co. — Six months 
ended June 30: Net loss after deprecia- 
tion, interest, taxes and other charges, 
$1,658,907, compared with $1,805,892 in 
the same period last year. Quarter ended 
June 30: Net loss after same charges, 
$788,920, compared with $869,986 loss in 
preceding quarter and $869,503 loss in sec- 
ond quarter of 1932. 


Anaconda Wire and Cable Co.—Six months 
ended June 30: Net loss after depreciation, 
taxes and other charges, $449,589, against 
$559,482 in same period last year 
Quarter ended June 30: Net loss after 
same deductions, $65,009, compared with 
$384,580 loss in preceding quarter and 
$323,396 loss in second quarter of 1932. 


loss 


Chicago Pneumatic Tool Co. and Subsidiaries 
—Six months ended June 30: Net 
after depreciation, interest, amortization of 
discount on bonds and other charges, 
$275,166, against $294,835 loss in first six 
months of previous year. Quarter ended 
June 30: Net loss after same charges $87,- 
627, compared with $187,539 loss in pre 
ceding quarter and $196,094 loss in second 
quarter of 1932. 


Electric Auto-Lite Co. and Subsidiaries— 
Preliminary report for six months ended 
June 30: Net profit after depreciation, in 
terest, Federal taxes and other charges, 
$316,012, equivalent after 7 per cent pre- 
ferred dividend requirements, to 19 cents 
a share on 889,309 $5 par common shares, 
compared with $1,098,514, or $1.08 a com 
mon share in same period a year before 
Quarter ended June 30: Net profit after 
same charges, $245,610, equal to 19 cents 
a common share, compared with $70,402, 
or $1.68 a share on 41,977 7 per cent pre- 
ferred shares, in preceding quarter and 
$550,834, or 55 cents a common share, in 
second quarter of 1932. 


loss 


Electric Controller and Mfg. Co. — Six 
months ended June 30: Net loss after de- 
preciation and other charges, $109,629, 
against $191,168 loss same period last year. 

Formica Insulation Co.—Six months ended 
June 30: Net loss after taxes and other 
charges, $33,252, against $14,282 loss in 
first half of 1932; net sales, 
against $649,860 in first six months of last 
year. 


$505,665 


General Cable Corp.—Six months ended 
June 30: Net loss after taxes, interest, de- 
preciation and other charges, $1,588,467, 
against $1,714,541 loss in first six months 
of last year. Quarter ended June 30: Net 
after same charges, $611,489, 
pared with $976,978 loss in preceding 
quarter and $864,371 loss in second quarter 
of 1932. 


loss com- 


General Railway Signal Co—Six months 
ended June 30: Net profit after deprecia- 
tion, Federal taxes and other charges, 
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Trend of Electrical and Allied Stocks, 
Closing Prices 


Air Way Electric Appl 
Allis Chalmers. . 
Aluminum Co. of Am. . 

ee 
Am. Hard Rubber .. 
Am. Tel. & Tel. 
Anaconda Copper 
Anaconda Wire 
Bethlehem Steel 

do pref. . 
Black & Decker. . 
Brunswick-Bl.-Cel... 
Cont. Diamond F 
Crocker-W heeler 
Crosley Radio 
Cutler Hammer 
Driver-Harris 
Dubilier Cond 
Eisler Elec. Corp 
Elec. Auto Lite 

do pref. 
Elec. & Musical 
Elec. Storage Bat. 
Eureka Vacuum 
Fairbanks-Morse 

do pref 
Follansbee Bros. 
Gamewel! 
Gen. Cable 

do pref. 
Gen. Electric 
Grigsby-Grunow 
Johns-Manvi'le 
Kellogg Switch 
Kennecott 
Maytag 
Minn.-H’weli Reg. 
N. J. Zine 
Ohio Brass B 
Otis Elevator 

do pref 
Phelps Dodge 
Radio Corp 

do pref A 
Seovil Mfg 
Servel, Inc. 
Sharon Steel Hoop 
Sparks-Withington 
Sperry Corp 
Stewart-W arner 
epublic Steel 

do pref 
Telautograph 
Tung Sol Lemp ‘ 
Union Carb & C 2334 «= «26 
U. S. Steel .. 264% 32% 

do pref. .. te 664 
Westinghouse Elec. 2534 2734 
Weston Flee. Inst.. 
Youngstown S. & T. 104% 
Zenith Radio. . 5% 


oe 


5% 1 
131% 


114 
8% 


1134 
1 
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$230,276, equivalent after 6 per cent pre- 
ferred dividend payments to 50 cents a 
share on 320,700 no-par cOmmon shares, 
against $215,875, or 46 cents a common 
share, in same period a year before. Quar- 
ter ended June 30: Net profit after same 
deductions, $177,444, equal after preferred 
requirements to 44 cents a common share, 
compared with $52,832, or 6 cents a com- 
mon share in preceding quarter, and $232,- 
683, or 62 cents a share, in second quarter 
of 1932. 


Percent Recov- 
ery Aug. 15 price 
over 1933 low 


High 


1244 
5 
454% 
5214 
965% 
427% 
914 
251% 
234 


Grigsby-Grunow Co.—Reported a net loss 
of $755,011 for the three months ended on 
June 17, making its loss for the twenty 
four weeks’ period ended on that date 
$1,455,190. The company incurred a defi 
cit of $2,236,277 in 1932. Sales for the 
three months to June 17 were $2,243,346, 
and for the twenty-four weeks, $3,817, 
170. Sales in 1932 were $9,349,470. On 
June 17 the company had current assets 
of $3,432,143, including $402,482 cash, and 
current liabilities of $1,936,173. 
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As It Went Into Effect August 15th, 1933 


O effectuate the policy of Title | of the 

National Industrial Recovery Act, the 
following provisions are established as a 
National Industrial Recovery Code for the 
Electrical Manufacturing Industry: 


| DEFINITIONS: The term “electrical 
» manufacturing industry” as used herein 
is defined to mean the manufacture for 
sale of electrical apparatus, appliances, 
material or supplies, and such other elec- 
trical or allied products as are natural 
affiliates. The term “person” as used here- 
in shall include natural persons, partner- 
ships, associations, trusts, trustees, trustees 
in bankruptcy, receivers and corporations. 
The term “employer” as used herein shall 
include every person promoting, or ac- 
tively engaged in, the manufacture for 
sale of the product of the electrical man- 
ufacturing industry as herein defined, pro- 
vided, however, that organizations or 
groups of employers representing a sub- 
stantial part of any branch or subdivision 
of the industry may be exempted by the 
Administrator from the provisions of this 
code. The term “effective date’ as used 
herein is defined to be the eleventh day 
after this code shall have been approved 
by the President of the United States. 


{| As required by Section 7 (a) of Title 
* I of the National Industrial Recov- 
ery Act, the following provisions are con- 
ditions of this Code: 

“(1) That employees shall have the 
right to organize and bargain collectively 
through representatives of their own choos- 
ing, and shall be free from the interfer- 
ence, restraint, or coercion of employers 
of labor, or their agents, in the designa- 
tion of such representatives or in self- 
organization or in other concerted activi- 
ties for the purpose of collective bargain- 
ing or other mutual aid or protection; (2) 
that no employee and no one seeking em- 
ployment shall be required as a condition 
of employment to join any company union 
or to refrain from joining, organizing, 
or assisting a labor organization of his 
own choosing; and (3) that employers 
shall comply with the maximum hours of 
labor, minimum rates of pay, and other 
conditions of employment, approved or 
prescribed by the President.” 


tH (a) On and after the effective date 
* employers shall not employ anyone 
under the age of sixteen years. 

(b) On and after the effective date the 
minimum wage that shall be paid by any 
employer to any employee engaged in the 
processing of the products of the electrical 
manufacturing industry and in labor op- 
erations directly incident thereto shall be 
40c. per hour, unless the rate per hour for 
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EXECUTIVE ORDER 


Code of Fair Competition 
Electrical Manufacturing Industry 


An application having been duly made, pursuant to and 
in full compliance with the provisions of Title 1 of the National 
Industrial Recqvery Act, approved June 16, 1933, for my approval 
of a Code of Fair Competition for the Electrical Manufacturing 
Industry, and hearings having been held thereon and the Admin- 
istrator having rendered his report containing an analysis of the 
said Code of Fair Competition together with his recommendations 
and findings with respect thereto, and the Administrator having 
found that the said Code of Fair Competition complies in all re- 
spects with the pertinent provisions of Title I of said Act and 
that the requirements of clauses (1) and (2) of subsection (a) of 
Section 3 of the said Act have been met: 


NOW, THEREFORE, I Franklin D. Roosevelt, President 
of the United States, pursuant to the authority vested in me by 
Title I of the National Industrial Recovery Act, approved June 
16, 1933, and otherwise, do adopt and approve the report, re- 
commendations and findings of the Administrator and do order 
that the said Code of Fair Competition be and it is hereby 
approved 


Approval Recommended: 
Hucu S. JoHNson, 
Administrator. 


Franxuin D. Roosevett. 


Tue Warre House, 
August 4, 1933. 
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the same class of labor was on July 15, 
1929, less than 40c., in which case the rate 
per hour paid shall be not less than the 
rate per hour paid on July 15, 1929, but in 
no event shall the rate per hour be less 
than 32c. per hour, and provided, also, 
that learners may be paid not less than 
80 per cent of the minimum rate paid de- 
termined in the manner above provided, 
but the number of learners receiving less 
than such minimum rate so determined 
shall not exceed 5 per cent of the total 
number of employees engaged in the 
processing of products and in labor op- 
erations directly incident thereto. 

(c) On and after the effective date the 
minimum wage that shall be paid by any 
employer to all other employees, except 
commission salespeople, shall be at the rate 
of $15 per week; provided, however, that 
office boys or girls, and learners may be 
paid not less than 80 per cent of such 
minimum wage, but the number of such 
office boys or girls, and learners paid at 
a rate of less than $15 per week shall not 
exceed 5 per cent of the total number of 
employees covered by the provisions of 
this paragraph (c). 

(d) The minimum rate of wages pro- 
vided in this Article shall apply to all em- 
ployees in all localities unless the Adminis- 
trator or his representative shall fix a 
lower rate for particular localities. 

(e) Not later than ninety (90) days 
after the effective date the electrical man- 
ufacturing industry shall report to the 
Administator through the Board of Gov- 
ernors of National Electrical Manufac- 


Note—Destroy All Previous Forms 


turers Association the action taken by all 
employers in adjusting the hourly wage 
rates for all employees receiving more 
than the minimum rates provided in para- 
graph (b) of this Article. 


IV ON and after the effective date 
* employers shall not operate on a 
schedule of hours: 

(a) For employees engaged in the 
processing of products of the electrical 
manufacturing industry, and in labor op- 
erations directly incident thereto, in excess 
of 36 hours per week. 

(b) For all other employees, except ex- 
ecutive, administrative and supervisory 
employees, and traveling and commission 
salespeople, in excess of 40 hours per week. 

Provided, however, that these limita- 
tions shall not apply to those branches of 
the electrical manufacturing industry in 
which seasonal or peak demand places an 
unusual and temporary burden upon such 
branches; in such cases such number of 
hours may be worked as are required by 
the necessities of the situation, but at the 
end of each calendar month every employer 
shall report to the Administrator through 
the Board of Governors of National Elec- 
trical Manufacturers Association, in such 
detail as may be required, the number of 
man hours worked in that month on ac- 
count of seasonal or peak demand require- 
ments, and the ratio which said man hours 
bear to the total number of man hours of 
labor during said month; and 

Provided, further, that these limitations 
shall not apply in cases of emergency, but 
at the end of each calendar month every 
employer shall report to the supervisory 
agency, hereinafter provided for, in such 
detail as may be required, the number of 
man hours worked in that month for em- 
ergency reasons and the ratio which said 
emergency man hours bear to the total 
number of man hours of labor during said 
month, 


V National Electrical Manufacturers 
* Association is hereby designated the 
agency for administering, supervising and 
promoting the performance of the pro- 
visions of this code by the members of the 
electrical manufacturing industry. 

With a view to keeping the President 
of the United States and the Administra- 
tor informed as to the observance or non- 
observance of this Code and as to whether 
the electrical manufacturing industry is 
taking appropriate steps to effectuate in all 
respects the declared policy of the Na- 
tional Industrial Recovery Act, each em- 
ployer shall, not less than once in each 
year, prepare and file with the Board of 
Governors or the Executive Committee of 
National Electrical Manufacturers Asso- 
ciation an earnings statement and balance 



























































































sheet in a form approved by said Board of 
Governors or said Executive Committee 
or in a form acceptable to any recognized 
stock exchange. Each employer shall like- 
prepare and file with such person 
or organization as the Board of Gov- 
ernors or the Executive Committee of Na- 
tional Electrical Manufacturers Associa- 
tion may designate and at such times and 
in such manner as may be prescribed, 
statistics of plant capacity, volume of pro- 
duction, volume of sales in units and dol- 
lars, orders received, unfilled orders, 
stocks on hand, inventory, both raw and 
finished, number of employees, wage rates, 
employee earings, hours of work, and such 
other data or information as the Board of 
Governors or the Executive Committee of 
National Electrical Manufacturers Asso 
ciation may from time to time require. 
Except as 


Vi. the National Industrial Recovery 
Act all statistics, data and information 
filed in accordance with the provisions of 
Article V shall be confidential, and the 
statistics, data and information of one em- 
ployer shall not be revealed to any other 
employer except that for the purpose of 
facilitating the administration and enforce 
ment of the provisions of this code, the 
Board of Governors or the Executive 
Committee of National Electrical Manu- 
facturers Association, by their duly au- 
thorized representatives (who shall not 
be in the employ of any employer affected 
by this code), shall have access to any and 
all statistics, data and information that 
may be furnished in accordance with the 
provisions of this code. 


wise 


otherwise provided in 


Any employer may participate in 
VIL. any endeavors of National Elec- 
trical Manufacturers Association in the 
preparation of any revisions of, or addi- 
tions or supplements to, this code by ac- 
cepting the proper pro rata share of the 
cost and responsibility of creating and ad- 
ministetring it, either by becoming a mem 
ber of National Electrical Manufacturers 
Association or by paying to it an amount 
equal to the dues from time to time pro- 
vided to be paid by a member in like 
situation of National Electrical Manu 


facturers Association. 

Every employer shall use an ac- 
Vill. counting system which conforms 
to the principles of and is at least as de- 
tailed and complete as the uniform and 
standard method of accounting set forth in 
the Sixth Edition of the Manual of Ac- 
counting, prepared and published by Na- 
tional Electrical Manufacturers 
tion, and a costing system which 
forms to the principles of and is at 
least as detailed and complete as the stand- 
ard and uniform method of costing to be 
formulated or approved by the Board of 
Governors or Executive Committee of Na- 
tional Electrical Manufacturers Associa- 
tion, with such variations therefrom as 
may be required by the individual condi- 
tions affecting any employer or group of 
employers and as may be approved by the 
Board of Governors or the Executive 
Committee of National Electrical Manu- 
facturers Association or the supervisory 
agency and made supplements to the said 
Manual of Accounting or method of cost- 
ing. 
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No employer shall sell or exchange 
any product of his manufacture at a 
upon such terms or conditions 
that will result in the customer paying for 
the goods received less than the cost to 
the seller, determined in accordance with 
the uniform and standard method of cost- 
ing hereinabove prescribed, provided, how- 
ever, that dropped lines, seconds, or in- 
ventories which must be converted into 
cash to meet emergency needs may be 
disposed of in such manner and on such 
terms and conditions as the supervisory 
agency may approve and as are necessary 
to move such product into buyers’ hands, 
and provided further that selling below 
cost in order to meet existing competition 
on products of equivalent design, char- 
acter, quality or specifications shall not 
violation of this Article if 
provision therefor is made in supplemental 
codes for any branch or subdivision of the 
industry, which may be hereafter prepared 
and duly approved by the Administrator. 


X. that in any branch or subdivision of 
the electrical manufacturing industry it 
has been the generally recognized practice 
to sell a specified product on the basis of 
printed net price lists, or price lists with 
discount sheets, and fixed terms of pay- 
ment which are distributed to the trade, 
each manufacturer of such product shall 
within ten (10) days after notice of such 
determination file with the supervisory 
agency a net price list or a price list and 
discount the case may be in- 
dividually prepared by him showing his 
current prices, or prices and discounts, 
and terms or payment, and the supervisory 
agency shall immediatetly send copies 
thereof to all known manufacturers of 
such specified product. Revised price lists 
with or without discount sheets may be 
filed from time to time thereafter with 
the supervisory agency by any manufac- 
turer of such product, to become effective 
upon the date specified therein, but such 
revised price lists and discount sheets shall 
be filed with the supervisory agency ten 
days in advance of the effective date, un- 
less the supervisory agency shall authorize 
a shorter period. Copies of revised price 
lists and discount sheets, with notice of 
the effective date specified, shall be imme- 
diately sent to all known manufacturers 
of such product, who thereupon may file, 
if they so desire, revisions of their price 
lists and/or discount sheets, which shall 
become effective upon the date when the 
revised price list or discount sheet first 
filed shall go into effect. 

If the supervisory agency shall deter- 
mine that in any branch or subdivision of 
the electrical manufacturing industry not 
now selling its products on the basis of 
price lists with or without discount sheets 
with fixed terms of payment the distribu- 
tion or marketing conditions in said branch 
or subdivision are similar te or the same as 
the distribution or marketing conditions in 
a branch or subdivision of the industry 
where the use of price lists with or with 
out discount well 


IX. 


rice or 


be deemed a 


If the supervisory agency determines 


sheet as 


sheets is recognized, 


and that a system of selling on net price 


lists or price lists and discount sheets 
should be put into effect in such branch or 
subdivision, each manufacturer of the 
product or products of such branch or 


subdivision shall within twenty (20) days 
after notice of such determination file 
with the supervisory agency net price lists 
or price lists and discount sheets as the 
supervisory agency may direct containing 
fixed terms of payment showing his prices 
and discounts and terms of payment, and 
such price lists and/or discount sheets 
and terms of payment may be revised in 
the manner hereinabove provided. 

No employer shall sell directly or indi 
rectly by any means whatsoever any prod 
uct of the industry covered by the provi 
sions of this Article at a price lower or at 
discounts greater or on more favorable 
terms of payment than those provided in 
his current net price lists or price lists 


and discount sheets. 
4] Aggregations of employers having 
* a common interest and common 
problems will be grouped by National 
Electrical Manufacturers Association for 
administrative purposes in various sub 
divisions or product classifications and re 
port of such grouping made to the Ad 


ministrator. 
XII In each subdivision or product 
* classification there will be a super 
visory agency approved or appointed by 
the Board of Governors or the Executive 
Committee of National Electrical Manu- 
facturers Association and report thereof 
made to the Administrator. If formal 
complaint is made to National Electrical 
Manufacturers Association that the pro 
visions of this code have been violated by 
any employer, the proper supervisory 
agency shall investigate the facts and to 
that end may cause such examination or 
audit to be made as may be deemed neces 


sary. 

XIII The President may, from time to 
« time, cancel or modify any order, 

approval, license, rule, or regulation is 

sued under Title I of the National Indus 

trial Recovery Act. 


XIV Such of the provisions of this 
* code as are not required by the 
National Industrial Recovery Act to be 
included herein may, with the approval 
of the President of the United States, be 
modified or eliminated as changed circum 
stances or experiences may indicate. This 
code is intended to be a basic code, and 
study of the trade practices of the elec 
trical manufacturing industry will be con 
tinued by the Board of Governors of Na 
tional Electrical Manufacturers Associa 
tion with the intention of submitting to 
the Administrator for approval from time 
to time, additions to this code applicable 
to all employers in the electrical manu 
facturing industry and supplemental codes 
applicable to one or more branches or sub 
divisions or product classifications of the 
electrical manufacturing industry, such 
supplemental codes, however, to conform 
to and be consistent with the provisions 
of this code as now constituted or here 


after changed. 
XV If any employer of labor in the 
* electrical manufacturing industry 
is also an employer of labor in any other 
industry, the provisions of this code shall 
apply to and affect only that part of his 
business which is included in the electrical 
manufacturing industry. 
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C. A. Ribble Reviews 








Motor Controls 


An Introduction to Our New Controller Guide on Page 41 


N the constantly widening use of 
control equipment for machine tool 
applications, and the desire of 
many manufacturers to supply a com- 
plete machine equipped with both 
motor and starters or controllers, it 
becomes desirable to chart the various 
types in a simplified manner that will 
enable those interested to readily 
group the type of apparatus about 
which they are seeking information, 
in a definite class, naming the manu- 
facturers who produce each particular 
type. This 
brought about by the development, 
which in the early days consisted of 


necessity has been 


a few simple types for a limited num 
ber of uses to an unlimited quan- 
tity embracing thousands of combina 
tions and applications. 

A brief review of the early history 
and growth of both the motor and 
control industry will aid in getting a 
clearer picture of the many ramifica- 
tions encountered in producing a 
simple cataloguing of present day 
equipment. Then, too, a complexity 
of terms has arisen whereby the dis- 
tinction between a_ switch, starter, 
controller or regulator may be en 
tirely clear to the manufacturer, 
while others may not have the same 
clear cut distinction in mind. 

In the early days, with the almost 
universal use of direct current, prior 
to the introduction of push button or 
automatic control, the standard start 
ing or speed regulating equipment 
consisted of a hand or manual op- 
erated unit, which necessitated the 
attendant travelling to the starter to 
operate it, as distinguished from the 
more modern push button equipment, 
which permit operation from a re- 
mote point. 

These first starting units consisted 
of either a small fused knife switch 
or snap switch for use on fractional 
horsepower motors, or of a reduced 
voltage type of manual starting rheo 
stat to more gradually accelerate the 
larger motors with a consequent re 
duction in the amount of starting cur 
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THe various motions on big ma- 
chines are under central, push- 
button control 


rent. From this development came 
the addition of a resistance bank or 
rheostat connected in either the arma- 
ture or field of the motor to obtain 
some degree of speed regulation. 
Variations from the above were ob- 
tained in special applications by the 
substitution of drum controllers for 
use where heavier duty and more 
severe operating conditions were en- 
countered. 

The next logical step in this de 
velopment was to secure remote con 
trol operation, and as a result the 
automatic introduced. 
They greatly widened the use and 


Starter was 


convenience of any equipment on 
which they were installed. 

The machine tool field, due to many 
combinations of operations encoun- 
tered, made necessary the application 
of special equipment to meet the re- 
quirements. In most instances this 
was successfully accomplished by 
combining different standard units, 
such as starters, rheostats and drum 
or master controllers, until such a 
combination of units produced the 
operating characteristics desired. 


The alternating current field paral- 
leled to an extent the direct current 
developments, first indicating itself 
in a widespread use of knife switches 
and snap switches, particularly on 
small motors. The reduced voltage 
resistance or auto transformer type 
of starters and compensators were 
used on larger installations. The 
drum controller played an important 
part in heavier duty requirements, 
and for speed regulation of slip ring 
motors, as well as reversing func 
tions. 

About the time of the World War 
experimental development centered 
around a less expensive and simpler 
type of overload relay, and resulted 
in the production of the thermal re- 
lay, which safeguarded the motor 
against overload and single phase 
burnouts in a manner far superior to 
the former fuse protection. At the 
same time greater emphasis was being 
placed on enclosed units, instead of 
the open type, and resulted in the in- 
troduction of the oil immersed en- 
closed automatic compensators, as 
well as various types of enclosed 
automatic starters as standard equip- 
ment, produced generally at a lower 
cost than former apparatus. As a 
result the demand for equipment of 
this type rapidly accelerated, aided 
to an extent by the wartime demand. 

Since this period the across-the- 
line push button A.C. starter equipped 
with overload relays has predom- 
inated in the field due to a contin 
uously improved product with a de 
cided lowering of costs, as well as 
the broadening of the Utility Com 
pany regulations permitting larger 
motors to be thrown across the line, 
particularly in the 5-25 horsepower 
range. 

Another 
wrought 


development that has 
many changes in _ recent 
vears, and will continue to do so, has 
been the increasing applications of 
the multi-speed motor consisting of 
two, three or four speeds, in place 
of the variable speed slip ring motor, 
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A.C. Manual Starters—l. 


Push Button (Fract. to 5 hp.) 
Primary Resistor (Squirrel Cage) 
Secondary Resistor (Slip Ring) 
Auto-Transformer 

Synchronous Motor 

Drum Type 


A.C. Manual Speed Regulators—I!. 


1. Capacitor 

2. Secondary Resistor (Slip Ring) 
(a) Face Plate (b) Drum 

3. Multi-speed Drum 


A.C. Semi-Automatic Starters—IlII. 


1. Single Phase 
2. Squirrel Case 
3. Slip Ring 

4. Synchronous 


A.C. Automatic Starters—lV. 


1. Across-the-Line 


Rey 


(a) Single Phase (b) Squirrel Cage 


(c) Slip Ring (d) Synchronous 
2. Resistance 


(a) Single Phase (b) Squirrel Cage 


(c) Slip Ring (d) Synchronous 


3. Auto-Transformer (Squirrel Cage) 


A.C. Automatic Speed Regulators—V. 
1. Multi-Speed 


(a) Across-the-Line (b) Resistance 


2. Secondary Resistor (Slip Ring) 






with a resultant lowering of costs 
and greater control simplicity. 

While the above review does not 
nearly portray all the developments, it 
does illustrate the constantly increas 
ing and widening field, and justifies 
further consideration of methods of 
simplifying the cataloguing of Con 
trol Apparatus into such a form as 
to enable the user to quickly arrive 
at, and select a suitable piece of 
equipment to meet his requirements, 
without delving into a mass of 
technicalities. 

The table shown above has grouped 
both alternating and direct current 
equipment into their main component 
parts, and while it does not cover every 
sub-division, practically every require- 
ment will be met by one of the 
groups, and will enable the user to 
properly classify his requirements, and 
then secure the names of the manufac- 
turers producing this equipment. Ths 
buyer's guide is shown opposite. 

The direct current division com- 
prises three main sections, and every 
requirement will either be found in 
one of these groups, or in some special 
instances a combination of two groups. 
An illustration of the latter would be 
a lathe controller requiring automatic 
acceleration, speed regulation and re- 
versing duty, which would be a com 
bination of automatic starter, and 
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The Principal Types of Motor Controls 


Left—Alternating Current 


Below — Direct 


Current 





D.C. Manual Starters—VI. 


owns 


Push Button (Fract. to 5 hp.) 
Face Plate 

Drum, Reversing 

Drum, Non-reversing 


D.C. Manual Speed Regulators—VII. 


MS 


Rheostat (Fract. hp.) 
Treadle Operated 
Face Plate 


(Armature, Field or Both) 


vie 


NAM SWN— 








inanual speed regulators. Any manu- 
lacturer producing machine tool con- 
trol would be able to supply complete 
equipment of this nature, with any 
special features that were desired. 
The alternating current division 
is of necessity larger, owing to the 
greater number of different types of 
motors, as well as control. However, 
the same procedure is carried out, 
and a proper unit can be selected. 
It is to be noted that accessories or 
specialized forms have not been in- 





Drum 
Machine Tool 


D.C. Automatic Starters—VIII. 


Across-the-Line 
Counter E.M.F. 
Time Limit 
Speed Change 
. Reversing 

. Remote Control 
. Machine Tool 


cluded. Among these are thermal re- 
lays, float and pressure switches, dust, 
noise, water and explosion proof en- 
closures and the like. It was thought 
that these only complicated the table 
and might more properly form an- 
other table of accessories to be pub- 
lished later. However, those manu- 
facturers producing controllers that 
most nearly meet the requirements, 
either can supply special needs, or 
easily advise of a source of supply. 


First Electrical Show Since 1929 


The 1933 National Electrical Show 
to be held in Madison Square Garden, 
New York, Sept. 20 to 30, is now as- 
sured of acceptance, according to 
Ralph Neumuller, managing director 
of the Electrical Association of New 
York, sponsor of the exposition. Mr. 
Neumuller says that more than 60 
per cent of all available space on the 
exhibit floors has been contracted for 
by leaders in the electrical and radio 
industries, with additional spaces re- 
served for their use should they de- 
cide to put in more displays. Elabo- 
rate displays are being planned by ex- 
hibitors, among whom are Continen- 
tal-Diamond Fibre Co., Electrical 








Testing Laboratories, Frigidaire, G. 
E., Philco, R. C. A.-Victor, Strom- 
berg-Carlson, Westinghouse, Kelvin- 
ator and about 30 others. Mr. Neu- 
muller points out that as there has 
been no major public exhibition in 
New York since 1929, and since the 
public utility companies in the New 
York territory, who did a retail sales 
business of approximately $3,500,000 
annually in recent years, have recent- 
ly withdrawn from the appliance and 
radio sales field, the September show 
offers an excellent and timely oppor- 
tunity to alert manufacturers to dis- 
play their products for both the na- 
tional and New York markets. 


Electrical Manufacturing, September, 1933 






\ > DS 


ms “aes DG pes ermae OO 


) 


ASO > 


‘fperZz 


aa 


ee 


-_ gm, fi by 


~~ eee eee 


ican ae itil a te ea 


initiaited 





TT 


al re- 
dust, 
yf en- 
ought 
table 
n an- 
» pub- 
manu- 
s that 
ments, 
ds, or 


pply. 


ire, G. 
Strom- 
<elvin- 

Neu- 
re has 
‘ion in 
ice the 
e New 
il sales 
900,000 
recent- 
ice and 
r show 
oppor- 
to dis- 
the na- 


ber, 1933 





Where to Get 


How to Use the Table 


CONTROLLERS 


Having decided whether you need (a) a starter or speed regulator, to operate for 
ib) Manually or Automatically on (c) AC or DC find the chosen combination 


among the large headings | to VIII below. 


Under the proper heading will be found the principal forms in which such 
starters can be obtained, numbered 1, 2, 3, etc. Opposite each number in 
the columns at the right is indicated a manufacturer of that form of starter. 


Letters indicate sub-forms obtainable. 


A.C. Manual Starters—l. 


1. Push Button (Fract. to 5 hp.) 

2. Primary Resistor (Squirrel Cage) 

3. Secondary Resistor (Slip Ring) 

4. Auto-Transformer 

5. Synchronous Motor 

6. Drum Type 3123456 


Allen-Bradley Co., 495 Clinton, Milwaukee, Wis........ } 22 5 6 
Allis-Chalmers Mfg. Co., Milwaukee, Wis....... te { 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio 1 
Condit Electric Mfg. Corp., Hyde Park, Boston, Mass.. 1 
1 
1 


> 


Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee 


Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles. . 

Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland 234 
Electric Machinery Co., Minneapolis........ ss deta Glee aes 

General Electric Co., Schenectady, N. Y........ ] 
Monitor Controller Co., 51 S. Gay, Baltimore, Md.... 1 


Roller-Smith Co.. 233 Broadway, New York. N. Y. 
Schaefer Bros. Co., 1059 W. llth St., Chicago, Ill..... 


Square D Company, 710 S. Third, Milwaukee, Wis . 
Struthers Dunn, Inc., 138 N. Juniper, Phila........... 1 
Trumbull Electric Mfg. Co., Plainville, Conn... wate 1 
Ward Leonard Electric Co., Mount Vernon, N. Y....... 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 1 


A.C. Manual Speed Regulators—lI!. 


1. Capacitor 
2. Secondary Resistor (Slip Ring) 
(a) Face Plate (b) Drum 

3. Multi-speed Drum 

Numeral in column indicates (a) and (b). t 23 
Allen-Bradley Co., 495 Clinton, Milwaukee, Wis... ; 2 3 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio 2 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis... 1 2 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles, Cal.... 2 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland. Ohio 1 2 
General Electric Co., Schenectady, N. Y...... rs : 1 2 
National Electric Controller Co., 5315 Ravenswood Ave., Chicago, Ill. 1 2 
Schaefer Bros. Co., 1059 W. 11th St., Chicago, III 2 
Square D Company, 710 S. Third, Milwaukee. Wis...... , 
Ward Leonard Electric Co., Mount Vernon, N. Y : : 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa . as 


A.C. Semi-Automatic Starters—lIIl. 


1. Single Phase 

2. Squirrel Cage 

3. Slip Ring 

4. Synchronous 2a 


Allen-Bradley Co., 495 Clinton, Milwaukee, Wis. 2 
Allis-Chalmers Mfg. Co., Milwaukee, Wis tua jane 2 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio. 2 3 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee. Wis 1 2 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles. Cal.. 

Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland Ohio 1 2 3 
Electric Machinery Mfg. Co., 14th Ave. N. E., Minneapolis 
General Electric Co., Schenectady, N. Y......... se a. 
Monitor Controller Co.. 51 S. Gay, Baltimore. Md 1 2 3 
Roller-Smith Co., 233 Broadway. New York, N. Y. , a 2 
Struthers Dunn, Inc., 138 N. Juniper, Phila. ..... 1 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa l 


A.C. Automatic Starters—IV. 


1. Across-the-Line 
(a) Single Phase (b) Squirrel Cage 
(c) Slip Ring (d) Synchronous 

2. Resistance 
(a) Single Phase (b) Squirrel Cage 
(c) Slip Ring (d) Synchronous 

3. Auto-Transformer (Squirrel Cage) 

Numeral in column indicates (a), (b), (c) and (d) oe 


LLapLahaALS 


Allen-Bradley Co., 495 Clinton, Milwaukee, Wis......... 1 2 
Allis-Chalmers Mfg. Co.. Milwaukee, Wis..... Jinecew ee 
Automatic Switch Co., 154 Grand, New York. N. Y ab 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio 1 2 
Condit Electric Mfg. Corp., Hyde Park. Boston. Mass bed 


Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis 1 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles. Cal 1 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland. Ohio 1 
Electric Machinery Mfg. Co., 14th Ave. N. E., Minneapolis. . d 
General Electric Co., Schenectady. N. Y............-- gant 1 2 
Leland Electric Co.. Dayton, Ohio 1 
Lincoln Elec. Co., Cleveland ws b 
Monitor Controller Co.. 51 S. Gay. Baltimore. Md 1 
Roller-Smith Co., 233 Broadway, New York, N. Y 


Ciadereeiacs . be be 3 


Designed-in Use 


Rowan Controller Co., 306 N. Holliday, Baltimore, Md. 


Safety Regulator Co., 3668 Union Pac. Ave., Los Angeles, Cal... ab a 
Square D Company, 710 S. Third. Milwaukee, Wis.... abe abe 
Struthers Dunn, Inc., 138 N. Juniper, Phila. ... Nee as 1 
Trumbull Electric Mfg. Co., Plainville, Conn............ abc 
Ward Leonard Electric Co., Mount Vernon, N. Y.... ae ahe 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa..... 1 2 


A.C. Automatic Speed Regulators—V. 
1. Multi-Speed 
(a) Across-the-line (b) Resistance 
2. Secondary Resistor (Slip Ring) 


Numeral in column indicates both (a) and (b) ba 
Allen-Bradley Co., 495 Clinton, Milwaukee, Wis...... Si 1 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio 1 2 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis . 2 
Diamond Elecl. Mfg. Co., 1329 E. 16th St... Los Angeles, Cal a 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland h 1 
General Electric Company, Schenectady, N. Y... aa 1 2 
Monitor Controller Co.. 51 S. Gay, Baltimore, Md 2 


Square D Company, 710 S. Third, Milwaukee, Wis.... 
Ward Leonard Electric Co., Mount Vernon, N. ¥ : 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


D.C. Manual Starters—VI. 


1. Push Button (Fract. to 5 hp.) 

2. Face Plate 

3. Drum, Reversing 

4. Drum, Non-reversing 123 4 


Allen-Bradley Co., 495 Clinton, Milwaukee, Wis............. 2 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio 2 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee. Wis Rz3% 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio 2 4 
General Electric Company, Schenectady, N. Y a ; 123 4 
Monitor Contro'ler Co., 51 S. Gay. Baltimore, Md a 1 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md......... 234 
Schaefer Bros. Co., 1059 W. 11th St.. Chicago, ll..... 32 
Square D Company, 710 S. Third, Milwaukee, Wis. 1 
Struthers Dunn, Inc., 138 N. Juniper, Phila. ... ‘ 1 
Trumbull Electric Mfg. Co., Plainville, Conn.. 1 
Ward Leonard Electric Co., Mount Vernon, N. Y ‘ 2 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 2 3 
D.C. Manual Speed Regulators—VII. 
1. Rheostat (Fract. hp.) 
2. Treadle Operated 
3. Face Plate 
(Armature, Field or Both) 
4. Drum 
5. Machine Tool 12345 
\llen-Bradley Co., 495 Clinton, Milwaukee, Wis '2 a 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio 3 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis 123 4 
E'ectric Controller & Mfg. Co., 2700 E. 79th St., Cleveland 1 3 4 
General Electric Company, Schenectady, N. Y......... 3 
Monitor Controller Co., 51 S. Gay, Baltimore, Md... 
National Electric Controller Co. 5315 Ravenswood Ave., Chi 1 3 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md..... 4 
Schaefer Bros. Co., 1059 W. 11th St.. Chicago, Ill...... 1 3 
Ward Leonard Electric Co... Mount Vernon, N. Y.... i123 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa... 1 3 4 
D.C. Automatic Starters—VIII. 
1. Across-the-Line 
2. Counter E.M.F. 
3. Time Limit 
4. Speed Change 
5. Reversing 
6. Remote Control 
7. Machine Tool 12345 
\l!en-Bradley Co., 495 Clinton, Milwaukee, Wis be te 3 6 
Automatic Switch Co., 154 Grand, New York, N. Y.. 1 
Clark Controller ¢ . 1146 E. 52, Cleveland 3 - 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Mil 
waukee ..... s - : 123 4 § 
Diamond Flecl. Mfg. Co.. 1320 E. 16th St.. Los Angeles 1 3 5 6 
Electric Controller & Mfg. Co 2700 E. 79th St., . 
Cleveland, Ohi " 1 7436 
General Electric Comnany, Schenectady. N. Y a2 2 3-6 
Monitor Controller Co.. 51 S. Gay. Baltimore. Md one Ys & 
Rowan Controller Co.. 306 N. Holliday. Baltimore. Md 1 2 5 6 
Square D Company, 710 S. Third. Milwaukee, Wis 1 3 5 6 
Struthers Dunn, Inec.. 138 N. Tuniper. Phila 1 
Trumbull Electric Mfg. Co., Plainville, Conn 1 43.6 
Ward Leonard Electric Co.. Mount Vernon. N. Y.... 1 2 3 5 6 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa... 1 2 3 4 5 6 


Notre—lIf, after selecting the proper Controller in this table, 
you need still further information, send us vour problem. 
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Automatic Weld Timer 


Electric Controller & Mfg. Co., 2700 E. 
79th Street, Cleveland, Ohio. Automatic 
weld timer for use in connection with re- 
sistance welders, consists of a rectifier tube 
which charges a fixed condenser in propor- 
tion to the rate of current flowing in the 
welding circuit. When the charge reaches 
an amount sufficient to pass current through 
two neon gas-filled tubes, a small relay is 

























operated, which in turn opens a relay con- 
trolling the main line contactor. The tubes 
are in the circuit only when the welding 
current is on, so that as soon as the main 
welding circuit is opened, the weld timer 
is ready for the next operation. 

With this weld timer installed and ad 
justed for the range of work at hand, it is 
claimed that welds will be perfect and 
identically uniform regardless of variables 
in the welding circuit. Adjusting dial can 
be changed to suit particular conditions. 


Portable Oscillograph 


Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. Portable oscillograph us- 
ing a new type of optical system and gal- 
vanometer. 
as conveniently as an ordinary voltmeter or 


This instrument may be used 






ammeter and has other characteristics which 
will extend the range of application of 
oscillographic instruments. It is entirely 
self-contained (dimensions, 8-in. by 11/ 
in. by 1l-in. overall; weight, 18 lbs.) and 
may be operated from a 110-volt, 60-cycle 
circuit. The two galvanometers may be 
used for measuring potentials up to 300 
volts or currents up to 10 amp., without ex- 
ternal resistors. 
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What's New This Month? 


Products, Personalities, Progress, Associations and Publications 


Products 


Special features include: simultaneous 
viewing and photographing, a continuous 
time axis furnished by a small revolving 
mirror whose speed is variable, a new type 
of galvanometer with electromagnetic 
damping and high-frequency response and 
an optical system which magnifies the gal- 
vanometer deflections, giving a brilliant 
trace. 


Rectangular Meters 


General Electric Co., Schenectady, N. Y. 
Rectangular switchboard instruments, types 
\D-6 and DD-6, A.C. voltmeters, amme- 
ters, wattmeters, power-factor meters and 
frequency meters, and D.C. ammeters and 
voltmeters, with the following features: 





a large scale that can be read at an angle 
with no error of parallax; antiglare glass, 
magnetic damping, high torque, responsive- 
ness, permanently constant characteristics. 
\vailable in three styles of cases. Tem- 
perature meters and radio-frequency and 
rectifier-type instruments with surface and 
Surface 
in. wide (four in- 
struments may be mounted on a 24-inch 


panel) ; 


flush type cases are also available. 
type, 6 in. high and 5% 
flush type, 7 in. high and 6% in. 
wide. In addition, three-element ammeters 
and voltmeters, 12 in. high and 5% in. wide, 
are also available in this lina 


Radio Power Unit 


Carter Genemotor Corp., 361 W. Su- 
perior Street, Chicago, Ill., announces a 
new B-power supply unit with built-in filter 
for 135 and 180 volts, for automobile radio 
receivers and sound amplifier equipment. 
This dynamotor unit, called the Super B 
genemotor is also adapted for 32-volt farm 


light plants. The maker claims it to be the 
smallest unit of its kind made and refers 
to the “double refiex circuit” as a new de- 
velopment in filter circuits. Finished in 
bronze and fastened to heavy mounting 
base with rubber cushions. Has special 
bearings with sealed-in lubricant. 


Trimming Condensers 


H. H. Eby Mfg. Co., 21st Street and 
Hunting Park Avenue, Philadelphia, Pa 
Trimming condensers, available in single or 
double assembly. Single assembly can be 








used in the intermediate frequency trans 
former and adjusted from one side for each 
condenser which is respectively connected 
to the primary and the secondary of the 
transformer to be tuned. Several arrange- 
ments are possible with the single con- 
denser, thus making practical electrostatic 
coupling not heretofore available. These 
condensers are also usable separately or in 
sets in connection with other assemblies 
and can be made in any practical range low, 
from 10 to 80 mmf. and high range, from 
700 to 1000 mmf. and any range between. 

The base is of ceramic material with a 
power factor of between .4 and .5 per cent 
and the plates are of spring, non-ferrous 
material. 


Mechanical Lamp Base 


Westinghouse Lamp Co., 150 Broadway, 
New York. Mechanical base for incan 
descent lamps, now available for 15 and 20 
amp., 4000, 6000 10,000 and 15,000 lumen 
street series lamps. 


LG sleet na! 


The manufacturer states that this new 
base has been so successful in the elimina- 
tion of the evil of basing cement deteriora- 


fad 
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ro It is generally recognized that, once a phos- The Riverside Metal Company has specialized 

ferrous phor bronze alloy has been developed and in the production of Phosphor Bronze since 
approved for a specific purpose, order-to- 1897 and, today, is the country’s leading pro- 
order uniformity becomes the major con- ducer of the alloy in the form of sheets, strip, 

adway, sideration. Beginning at this point, the qual- wire and rods. As a result, this organization 

can . i - i . 

and 20 ity of the metal is entirely dependent upon has the necessary ability and equipment to 

lumen its uniformity. Due to the nature of Phos- impart to its Phosphor Bronze a degree of 
phor Bronze, however, absolute uniformity uniformity which it would be difficult to 

is not easily achieved. To what degree uni- match over a given period of time. 

formity can be maintained, depends solely Samples of RIVERSIDE Phosphor Bronze 
upon the Phosphor Bronze producer’s ability, will be furnished to consumers upon receipt 
experience and his willingness to take infinite of such information as will enable us to pro- 
precautions. duce them for pre-determined purposes. 

x i 

J he Ase ei Zz 
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oer RIVERSIDE, Burlington County, NEW JERSEY 
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tion that it will be used on all general 
lighting lamps of 300 watts and more and 
on projection lamps except those with the 
bi-post construction and special designs 
with pre-focus base. All the lamps form- 
erly constructed with a mogul screw base 
will now have the new mechanical base, 
which is simple in design and consists of a 
ferrule of “eraydo” metal placed inside of 
a standard mogul base. Base and ferrule 
are slipped over the neck of lamp bulb and 
then clamped tightly into slight indenta- 
tions molded in the glass. One lead-wire 
projects straight through the button of the 
base and the other is turned up into a 
groove along the neck. The ends of lead- 
wires are welded to the base. 


Composite Radio Tube Sockets 


Alden Products Co., 715 Center Street, 
Brockton, Mass. Composite sockets made 
in four styles for saving space in and 
modernizing radio tube checking and re- 
ceiver analyzer equipment. Each socket has 





many different possible applications. Socket 
No. 567 has seven contacts and receives all 
five-, six- and small seven-prong tubes. 
Socket No. 477, seven contacts, takes all 
seven-prong tubes, either the 59 large pin 
diameter or 2A7 small-pin diameter type. 
Socket No. 457 contacts the 59 style of 
seven-prong tubes and the UY five-prong 
tubes with a specially designed contact, so 
that although the cathode of the 59 and 
the screen grid of the 47 tubes both enter 
the same contact receptacle, each prong 
contacts a separate clip of its own. Socket 
No. 456E, illustrated, receives all four-, 
five- and six-prong tubes and provides a 
separate contact clip to all prongs with 
only the filament circuits common. 


Mercury Switch 


General Wire & 
Switch Co. 140 
Benedict Street, 
Providence, R. I. 
Mercrelay Mercury 
Switch made in both 
normally open or 
closed types. This 
device consists of a 
glass tube containing 
mercury and an inert 
gas, top and bottoin 
electrodes, a fused 
quartz cup and a 
floating tubular dis- 
placement ntember. 
The quartz cup, 
highly temperature 
resistant, is employed 
at the point where 
the arc occurs. The glass tube is mounted 
within a coil, which, when energized, draws 
the displacement member by magnetic ac- 
tion into the mercury pool, thereby raising 
the level of mercury to complete the circuit 
Maximum rating, intermittent or continuous 
non-inductive load—25 amp. at 220 volts, 
A.C. or D.C. Coil current—9 watts. Di- 
mensions, overall, 5 in. high, 35¢ in. wide, 
3% in. deep. 
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Volt-Ohmmeter 


International Resistance Co., 2006 Chest- 
nut Street, Philadelphia, Pa. Volt-Ohm- 
meter. A new instrument designed for 
accurate servicing through the point-to- 
point method and for use wherever voltage 
and resistance measurements are made An 
outstanding feature is a vacuum relay which 
prevents costly burn-outs of meters or 
circuits by automatically throwing the cir- 
cuit open, then closing it when overload is 
removed. 


































The IRC volt-ohmmeter weighs 2% lbs., 
is 7 in. long by 3 in. deep. Voltage ranges: 
3, 30, 300 and 600. Resistance ranges: 0 to 
1,000; 0 to 100,000 and 0 to 1 megohm. 
With minor wiring changes and the addi- 
tion of resistors, various D.C. readings can 
be made. The basic meter used is an 0-1 
milliammeter. Other features include extra 
large 3 in. scale with glass cover, Bakelite 
case, black or mahogany finish, one set of 
pin jacks for all readings, rotary switch 
and convenient compensation for battery 
variations on ohmmeter. 


Dial-Indicating Thermometer 


C. J. Tagliabue Mfg. Co., Park & Nos- 
trand Avenues, Brooklyn, N. Y. TAG 
vapor-tension dial-indicating thermometer 
for many applications within a temperature 
range ot minus 40 and plus 335 deg. F., 
where clear reading indications are impor- 
tant, including transformers, where it is 
used to determine the temperature of the 
transformer oil and thus quickly indicate 
overloaded condition. 





The indicating pointer which may be read 
easily at a distance, is actuated by the mo- 
tion of flexible bronze bellows which ex- 
pand or contract at slight temperature 
changes at the bulb. This motion is trans- 
mitted directly to the pointer by a vibration- 
proof connecting mechanism. This new 
thermometer has a black Bakelite case and 








large clear-cut numerals on a jet black 5- 
inch dial and is equipped with spiral ar 
mored tubing and plain or union connection 
brass or steel bulb. 


Fused Attachment Plug 


A new type of attachment plug, having 
a separate Bakelite or fibre slotted disc in 
which a glass cartridge fuse is mounted 
(Nos. 31 and 32 in Fig. 2) has been in 






Fig. 1 


vented and patented by W. Thompson 
Lees, of New York. A feature of this 
compactly assembled plug is the positive 
fuse contact obtained by a recessed space 
in the plug, on the line side, to receive and 
hold the fuse close against the fuse clips 
and flattened contact set screws (Nos. 22 
and 27 in Fig. 1). The disc automatically 
snaps the fuse into clips securely mounted 
in the body of the plug. This new device 
is suitable for use with all cord appliances 
and small motor applications. The plug 
body is also made of Bakelite. 


Time Temperature and Pressure 
Controllers 


Bristol Company, Waterbury, Conn. 
Time temperature and time pressure con- 
trollers for use in many processes where 
it is desired to regulate a temperature or 
pressure at some fixed rate, and either hold 
or decrease it at some other rate. Range 
of temperature from minus 40 to 1000 deg. 
F, or pressure from 10 to 2000 lb. The 
illustration shows Model 8040 MT, large 
cam type. The cam consists of a graduated 





chart on sheet aluminum, that may be cut 
by the user to give any desired control 
characteristics. It is driven by either a 
synchronous electric clock or spring clock 
Air supply and control gauges .are mounted 
self-contained, the whole enclosed in a com 
pact moisture-proof aluminum case. 

Model 7240 MT, is similar except that it 
is equipped with an indicating pointer which 
shows the instantaneous pressure or tem 
perature at all times. The use of the free 
vane principle allows these instruments t 
control without restricting the indicating 
pointer at any time. 
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G-E COPPER 
OXIDE RECTIFIERS 


General Electric Copper Oxide Recti- 
fiers have many applications, such as: 
operating relays, magnetic clutches, mag- 
netic chucks, magnetic separators, mag- 
netic brakes, and other magnetic and 
solenoid devices. Manufacturers of these 
devices can now serve an expanded mar- 
ket for their products by applying their 
D-c devices in fields where only A-c is 
available. This extra demand will mean 
mass production economies and increased 
profits. 


General Electric Copper Oxide Recti- 
fiers are supplied in units with suitable 
mounting brackets, or a complete assem- 
bly. Assembly generally includes trans- 
former with units and necessary control 
equipment enclosed in a casing. 


Both G-E Tungar and Copper Oxide 
Rectifiers are available in many sizes for 
a multitude of applications. Write for 
complete details regarding your specific 
requirements. 


I am interested in using G-E Copper Oxide 









Rectifiers in conjunction with.................... 








Please send full information. 


GENERAL 
ELECTRIC 


SPECIAL RECTIFIERS 


MERCHANDISE DEPARTMENT, GENERAL 
ELECTRIC CO., BRIDGEPORT, CONN. 
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opper Oxide Rectifier Units mounted on a base plate. 


Lock-Pin Bakelite Switch Plug 

Ampex, Inc., 33 W. 22nd St., New York, 
Lock-pin or screwless type switch plug. 
Furnished with cord spring and bushing 


or with a soft rubber T-shaped pull 
handle for strain relief. The two halves 
of plug casing are held locked together 
by a lock-pin inserted in opening between 
the two heater contact openings. The 
maker also states that a novel, quick 
make and break mechanism provides per- 
manent and reliable action. 


Moisture-Resisting Fibre 


National Vulcanized Fibre Company, 
Wilmington, Del., has just announced a 
new grade of vulcanized fibre, known as 
NVF moisture-resisting. It has practically 
all the machining and electrical character- 
istics of regular vulcanized fibre and in 
addition a moisture resistance which will 
permit its use in applications that hereto- 
fore have been denied in the case of regular 
fibre, as where vulcanized fibre has met 
water absorption requirements by a very 
thin margin and where more expensive in- 
sulations have been prohibitive. 

The absorption of moisture in twenty- 
four hours is only from one-fifth to one 
third of that of regular vulcanized fibre. 

The material can be supplied in the reg- 
ular standard forms of sheets, tubes and 
rods, as well as all fabricated shapes. A 
small additional charge is made fcr this 
grade over the regular vulcanized fibre. 


Thermometer and Pressure Gage 


Brown Instrument Co., 4494 Wayne 
Ave., Philadelphia, Pa. — Thermometer 
and pressure gage, distant indicating and 
recording type, made in one, two and 
three pen models with 8 in. and 12 in. 


charts. The maker claims that pen fric- 
tion is eliminated by increased torque fea- 
ture. Pressure and temperature can be 
recorded on one chart, due to interchange- 
able helix. Temperature range from 
minus 40 up to 1200 deg. F.; pressure, 
up to 5000 lb.; vacuum, from 10 in. of 
water up. A.C. model is equipped with 
electric clock for winding, with toggle 
switch. 


46 


Oil Circuit Breaker Reclosing Device 


General Electric Co., Schenectady, N. Y. 
Direct-acting reclosing device for use with 
oil circuit breakers which will reclose a 
breaker one, two, or three consecutive 
times, with equal time intervals between 
reclosures, when the breaker is tripped by 
overload. If the overload disappears after 
any reclosure, the attachment will return 
to its normal position and the breaker will 
remain closed. If overload still exists 
after the last reclosure, the breaker will 
remain locked open and it will be necessary 
to close it manually before any further 
automatic operation takes place. This 
mercury-tube device, in which timing is 
obtained by running mercury through an 
orifice into a reclosing contact chamber, 
has sealed-in contacts. The number of 
consecutive reclosures that the equipment 
will make and the time interval between 
reclosures is fixed during the process of 
manufacture. A new tube, can be sub- 
stituted if a different number of reclosures 
or some other time interval is desired. 

It is directly connected to the breaker 
mechanism and is available with both sol- 
enoid and motor-operated breakers. It can 
be furnished with outdoor breakers and 
switch house equipments, also for use with 
indoor breakers having various mount- 
ings, such as pipe or angle iron frame- 
work or metal-enclosed. 


Heavy Duty Safety Switch 


Electric Controller & Mfg. Co., 2700 E. 
79th St., Cleveland, O.—Safety 


switch, 
Type A, of compact design, 


for heavy 


duty. Small overall dimensions, vertical 
swing cover and front operating handle 
permit minimum mounting space. The 
switch mechanism—designed to give a 


wiping wedge contact, has double-break, 
semi-floating V-blades that are forced into 
V-stationary contacts and locked in posi- 
tion under heavy pressure, and is easily 
removable as a unit, for substitution of 
larger or smaller units. Switch is oper- 
able without springs and has interlocked 
fuse door. Individual asbestos barriers 
are provided, for easy replacement, if nec- 
essary. 


Personalities 


Frigidaire Promotes Irwin 


James W. Irwin is now director of public 
relations of the Frigidaire Corporation, 
Dayton, Ohio. He has been in charge of 


publicity for the company’s air conditioning 
division. 


Fenner Distribution Manager 
for American Bosch 


H. E. Fenner, for many years general 
service manager of the United American 
Bosch Corporation, Springfield, Mass., has 
been placed in charge of the distribution of 
the automatic electric screw driver and nut 
setter and high-speed electric die grinder, 
two new tools just announced. 


Palmer Heads General Cable 


Dwight R. G. Palmer hes been elected 
president of the General Cable Corp., to 
succeed H. T. Dyett, resigned, and Dr. 
Frank M. Potter has been elected vice- 
president. 


Tritle to Address Inspectors 


J. S. Tritle, president of NEMA, is 
scheduled for an address on “The Manu- 
facturer’s Interest in an Intelligent En- 


forcement of the Code,” at the Century of 
Progress Meeting of the International As- 
sociation of Electrical Inspectors, to be 
held in Chicago, Sept. 11-15. 


Swope Announces New Deal 

Gerard Swope, president, General Elec- 
tric Co., during a visit to the company’s 
plant at Bridgeport, Conn., on Aug. 14, 
in company with Owen D. Young, chair- 
man of the board, said the company had 
placed the national electrical code in 
effect in all its plants, with changes in 
regard to working hours and wages retro- 
active to Aug. 7. These regulations es- 
tablish a 36-hour week in the factory and 
a 40-hour week in the office. 

Mr. Swope said: “This plan in our com- 
pany will affect 42,000 persons, it will 
mean an annual increase in purchasing 
power of $8,000,000 and will put 2000 
persons back to work.” 


A. |. E. E. Committee Chairmen 


The following committee chairmen were 
included in a list of committee appoint- 
ments announced by the American Insti- 
tute of Electrical Engineers: 

Electrical Machinery—S. L. Henderson, 
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division engineer, Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa. 

Electric Welding—K. L. Hansen, con- 
sulting engineer, Milwaukee, Wis. 

Protective Devices—R. T. Henry, elec- 
trical engineer in charge of design, Buf- 
falo, Niagara & Eastern Power Corp., 
3uffalo, N. Y. 

Instruments and Measurements—W. B 
Kouwenhoven, professor, electrical engi- 
neering and assistant dean, Johns Hop- 
kins University, Baltimore, Md. 

Applications to Iron and Steel Produc- 
tion—F. O. Schnure, electrical superintend- 
ent, Bethlehem Steel Co., Sparrows Point, 
Md. 

Production and Application of Light 
J. W. Barker, dean, school of engineering, 
Columbia University, New York. 

General Power Applications—M. R. 
Woodward, Babcock & Wilcox Co., Chi- 
cago, Ill. 

Electrophysics—Joseph Slepian, consult- 


ing research engineer, Westinghouse Elec- 

tric & Mfg. Co., East Pittsburgh, Pa. 
Electrochemistry and Electrometallurgy 
-Warren C. Kalb, carbon sales division, 

National Carbon Co., Cleveland, Ohio. 


Communication—H. S. Osborne, trans- 
mission engineer, American Telephone & 
Telegraph Co., New York. 

Research—Chester W. Rice, assistant to 
vice-president in charge of engineering, 
General Electric Co., Schenectady, N. Y. 

Standards—A. M. MacCutcheon, engi- 
neering vice-president, Reliance Electric 
& Engineering Co., Cleveland, Ohio. 

Membership—Everett S. Lee, engineer 
in charge, general engineering laboratory, 
General Electric Co., Schenectady N. Y. 

Iaamme Medal-—C. E. Skinner, Wilkins- 
burg, Pa. 

Edison Medal—C. E. Stephens, vice- 
president, Westinghouse Electric & Mfg. 
Co., New York. 


Progress 


Industrial Sales Increasing 


Toledo Scale Co., announces that sales 
during May exceeded those of May, 1932, 
by 20 per cent. Industrial sales during 
this period were 43 per cent above the 
same period last year indicating definitely 
increasing industrial activity. In addition, 
May showed a 60 per cent increase ovet 
April 1 which had been the best month 
since November, 1932. 


Stromberg-Carlson Increase 


Employment at the Stromberg-Carlson 
radio plant at Rochester, N. Y., has in- 
creased 25 per cent during the past few 
weeks, and demand for automobile radios 
has put enough orders on the books to 
keep the present increased force busy for 
some time to come, according to Wesley 
M. Angle, vice-president. He said that 
the rise in employment and the 12% per 
cent wage increase, which became effective 
July 3, bespeak very clearly the business 
outlook and the rapidly approaching nor- 
mality in industrial activity. 


Industrial Activity Increases 
Power Output 


Due to increasing industrial load, im- 
pressive gains were made in recent weeks 
in electric power output, which in the week 
ended July 15 was 16.4 per cent higher 
than in the same week last year, 0.2 per 
cent above the corresponding week in 1931, 
1.4 per cent over the 1930 period, and 3.7 
per cent below the output in the week to 
July 13, 1929, the highest on record for 
the period. Eliminating the Pacific Coast, 
which was 5.3 per cent above a year ago, 
power output for the country was the 
highest for all time for the second week 
in July. The Pacific Coast was only 0.2 
per cent higher than a year ago in the first 
week of July. 
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Black & Decker Gains 


S. Duncan Black, president of the Black 
& Decker Co., Towson Heights, Md., man- 
ufacturer of motor driven tools, reports 
an increase over last year, for this period, 
in both production and employment. 





Production Advances 


In a summary of business trends, issued 
July 13, the United States Department of 
Commerce states that production sched- 
ules were generally maintained during the 
first week in July, at the rate reached at 
the end of June. Steel ingot production 
made further progress, with the rate of 
operations estimated at 54 per cent of ca- 
pacity. Freight carloadings showed a 
large percentage gain over a year ago. 


Kelvinator Sets a New Record 


Kelvinator Corp., Detroit, Mich., through 
a national newspaper advertising campaign 
several weeks ago, announced a price in- 
crease which ranges from $2.50 on its 
lowest price model to $51.00 on the 230 
cu. ft. deluxe (built-to-order) model, ac- 
cording to H. W. Burritt, vice-president in 
charge of sales. This followed an intensive 
sales campaign in which statements were 
made that increased price of raw materials 
would necessarily result in an upward re- 
vision of Kelvinator’s retail prices. The 
basic retail installed price of the R-42 
model, lowest priced in the line, was in- 
creased to $99.50. Working extra over- 
time, the Kelvinator factory is still strug- 
gling to cut into a stack of unfilled orders 
accumulating since last spring. June orders 
already have exceeded the April shipment 
total of 30,116 units, establishing a new 
record and closing rapidly on the May total 
which smashed the April sales mark for a 
new all-time high. Mr. Burritt said that 
continued rise of raw materials costs would 








Manufacturing Employment and Payroll Index 


The index numbers of employment and payroll totals in some manufacturing industries in June, 
as compared with May. June of last year and the twelve-month average cf 100 in 1926. 


Division, 
Mfg. Industries 
Iron and steel and their products, not in- 
CUE UCIT Y oss sis Sgis:c 00's css 
Bolts, nuts, washers and rivets.......... 
Forgings, iron and steel 
PROCU WOES) on ce5ksbs -aaede 
Iron and steel 
WHSIOONNEE oc sid iaca echoes beeen 
Machinery, not including transportation 
CN oo ins 33. Sda ha neankcGaReee 
Cash registers, adding machines, calculat- 
ing machines , 
Electrical machinery, apparatus and sup- 
MED. ky Sawtek dss aces es cae enuresis 
Engines, turbines, tractors and water 
wheels 


Radios and phonographs.............. 
Textile machinery and parts............. 
Nonferrous metals and their products 
Aluminum manufactures................ 
Brass, bronze and copper products...... 
Clocks and watches and time-recording de 
WS: Se oe 5 oe cee iene ees 
LAGE ONDINE 65.506 on sods hance en 
Smelting and refining, copper, lead and zinc 
Transportation equipment 
FOR Oda as eked Dac ove dette 
Automobiles 
Cars, electric and steam railroad 
Locomotives 
OO oe ET Te CORE 
Railroad repair shops.... 
Electric railroad 
Steam railroad 





Employment. Payroll Totals. 
June, May, June, June, May, June, 
1932 1933 1933 1932 1933 1933 


54.9 53.3 58.5 26.9 29.5 36.0 
64.1 64.9 73.0 35.7 36.4 47.3 

56.2 63.1 31.0 31.7 39.2 
52.4 48.6 52.6 26.9 24.6 29.5 
54.9 54.2 59.4 23.3 28.7 35.9 
93.7 93.0 104.3 65.9 72.3 87.5 


50.1 44.6 48.2 30.6 27.0 31.3 
71.1 64.6 70.6 47.5 48.1 53.5 


59.6 47.3 49.8 40.9 33.0 36.6 
45.0 38.5 42.4 27.6 23.9 27.9 


46.9 43.0 46.5 26.1 23.0 27 
34.5 27.8 31.2 20.3 1S. 20 
63.9 81.3 92.1 54.0 62.3 65. 

62.5 27.4 33.5 47 
53.7 52.0 55.8 34.4 34.2 38 
46.7 49.4 52.2 23.9 31.5 35 
51.9 wi.0 wes 30.7 33.6 40 


Zo 35:7 40.0 26.1 19.6 23.9 
68.5 60.5 64.8 50.7 41.9 47.8 
60.5 56.5 56.8 40.1 36.4 38.6 


. 59.0 46.9 49.9 44.6 36.9 39.0 
196.6 2448 251.2 2026 2325 233.1 


61.0 48.9 52.8 45.8 39.3 42.1 
19.0 17.5 15.2 11.3 9.3 rf 
18.0 9.9 10.6 14.3 6.2 6.8 
83.9 57.0 57.5 66.2 39.6 39.6 
48.3 46.2 5.0 38.3 35.6 34.9 
69.4 63.6 63.0 60.9 Sk} 49.8 
46.7 44.9 43.6 36.5 34.4 33.7 
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- <. 4 The Leland Line 
wer "3 =e | A Diversified Line 


‘d re- 


The 


Designed to meet your specific require- ; , y : . 
ments. . . . Signal fractional horse- (iia General purpose repulsion induction motors, 


R-42 % i, ~=power motors range in size from 1/1000 jeans polyphase induction and D. C. motors. 
iS in- & Me «to '/4 H.P. in Shaded coil, Series and iia 


over- 7 & Split Phase types. They are backed §& 4 Cradle base designs for refrigeration, oil 
trug- Somme by over 40 years of successful motor [ae burners, stokers, air conditioners, and wash- 


ders me Production. ing machines—exceptionally quiet. 
rders 


yment " SIGNAL ELECTRIC MFG. CO. Split phase motors for all split phase appli- 
new a Pt, cations. 


ae Explosion-resisting motors for gasoline 
ora 


; ; a ee ' 4 ; 
re ' . So ac teat oe Se pumps and other hazardous installations. 
would 


Menominee. Michigan 


Variable speed motors for automotive testing 
equipment. 


Gear head motors for conveyors, hoists, ma- 
chine tools, ete. 

Capacitor start-induction run motors. 

Motor generator sets, etc. 

Special motors for specific applications. 


The above, by no means, exhausts the list. 
Only the lack of space prevents the men- 


EXHAUST FANS Ld, tion of others. 
Only the Best / , State your requirement. Obtain the Leland 


design that meets that requirement and 
Eah on it's a PD pr pm put it to test. The Leland Company will 
xhaust Fan—you get “Only the ? SO ite Renal 
Best” in Peerless UNCONDITION- aunaie gladly rest its case on the outcome. 


ALLY GUARANTEED equipment... 2:00Ww. MARKET STREET 
Write for Exhaust Fan Bulletin WARREN, OHIO “The LELAND Ecectpic Co. 


No. 531 with new low prices. DAYTON: OHI0 


CANADIAN ADDRESS 


MIDGET MOTORS. ae 


TWO-POLE UNIDIRECTIONAL TYPE aa 


For applications requiring small, 
high-torque, A. C. motors. 
Sizes, 1/3000 to 1/125 h.p. 


5 9 
ne ee CONTAX MERCURY TUGES 
Torque range, 1/50 to 1/4 


lb. in, 4 _ 
Power consumption, 10 to “ ~ 
50 watts. a o 


Write Dept. EMQ9 for BaARBER-COLMAN CoMPANY 
; cl ae re t oa ' . 3 
complete data. Rockford, Ill., U. S. A. nS A | 2 = -{og She Ps i e | > | eT of nN iw a: a D 2 













































































































































































































































































































































































































































































mean the likelihood of a second adjustment 
and that the new prices are being adver- 
tised as subject to further change without 
notice. 

According to G. W. Mason, president of 
Kelvinator, the earnings of the corporation 
in the quarter ended last June 30 show a 
very substantial increase over the 
period last year. 

The company also announced a 10 per 
cent increase in salaries and wages on July 
1. Mr. Mason said: “By gearing up its 
summer activities to an unusual point con- 
trary to precedent and by reducing the 
working hours per week the company will 
be able this summer to keep employment 
above usual summer levels, and at higher 
wages and salaries than in the 
months. Present sales activity not only 
will continue, but will be enlarged. He 
said that July shipments through the 21st of 
the month were in excess of the shipments 
for the entire quarter ending September 30, 
1932. Net income of $1,414,564 was re- 
ported after all charges including reserve 
for Federal income tax. This compared 
with $730,002 in the corresponding quarter 
of 1932. Net loss for the quarter ending 
March 31, 1933, was $330,688 and net earn- 
ings for the nine months ending June 30, 
1933, are $622,828 as compared with $61,- 
718 for the nine months ending June 30, 
1932. Net working capital is $7,152,127, 
of which $3,956,080 is in cash and market- 
able securities. The above 
include cash in closed banks. 


same 


spring 


items do not 


Household Appliance Sales to Expand 


E. F. Mulhern, vice-president in charge 
of sales, Birtman Electric Co., Chicago, IIl., 
predicts a decided pick-up in sales of elec- 
trical household appliances during the fall 
months, basing his conclusion on a general 


survey of the household field and the atti- 
tude of housewives visiting the Birtman 
exhibit at the World’s Fair. “What the 


housewife regarded as luxuries during the 
slump periods of 1931 and 1932 she now 
regards as definite Mr. Mulhern 
said. “With business improving generally, 
she is beginning to loosen the purse strings, 
with the result that must new 
vacuum cleaner to replace the broom, a new 


needs,” 


she have a 





Half the Copper 


washing machine, a new flatiron and many 
other necessities she refused to buy a year 
ago. Anticipated price increases are a 
strong factor in the expected buying wave, 
but general confidence in the return of 
prosperity is the strongest factor.” 

The Birtman Company has a display 
booth in the Home Planning Hall of the 
Fair where it is showing a new ovenized 
toaster and a “non-flesh burning” electric 
flatiron. 


Report Production Up 19 to 224 Percent 

Survey compiled by Jron Age, June 29 
issue, gave a detailed coss-section of ac- 
tual trends and expectations in the metal 
working industry, showing charts repre- 
senting the trend of volume in orders or 
shipments from month to month for 1933. 
Percentage increases in volumes for a 
number of electrical manufacturers were 
included as follows: 

Square D Co., Detroit, Mich—May, 50 
percent over April; April, 19 percent over 
March. 

Ohio Electric Mfg. Co., Cleveland, Ohio 

May, 55 percent over April; April, 224 
percent over March; June expected to ex- 
ceed May. 

Federal Machine & Welder Co., Warren, 
Ohio—May, 50 percent of old normal; 
April, 50 percent over March; March, 20 
percent over February; June expected to 
be 60 percent of normal. 

Robbins & Myers Co., Springfield, Ohio 

June, well ahead of May; May, 41 per- 
cent over April. 

Generally, electrical appliances for June 
were 50 percent over May, which was 35 
percent over April; batteries for May were 
100 percent over April; hoists, electric 
trucks and hardware for May were 588 
percent over April. 


Electrical Machinery Exports 


Electrical machinery and implements, 
ranking seventh in a table of 50 chief ex- 
ports, had a value for 1933 of $8,279,000, 
against $12,642,000 for 1932, a loss of 34.5 
ver cent, according to the United States 


] 
Chamber of Commerce. 


Used Electrically 


About half the copper used in the United States goes directly into electrical 
materials and supplies, according to the estimates in the Year Book of the 


American Bureau of Metal Statistics. 


These electrical uses during recent years, 


with totals for all purposes for comparison, are given in tons of 2,000 Ib. as 


follows: 


Purpose 
Electrical manufacturers .............. 
Telephones and Telegraphs 
Light and Power Lines 
Radio Receiving Sets 


Electric Totals 
en a aie bs 
Per Cent Electric 


World production in 1932 aggregated 972,720 
North America produced 424,408; South 
Asia, 88,373; Australasia, 16,510; Africa, 


tons not allocated. 
1930, 1,733,706, and 1931, 1,481,969 tons. 





World production in 





1929 1930 1931 1932 
261,000 221,000 162,000 90,000 
164,000 122,000 70,000 27,000 
127,000 130,000 85,000 41,000 

15,500 13,000 10,000 7,000 
567,500 486,000 327,000 “165,000 

1,159,800 956,150 650,000 360,000 
49 Si 50 46 


tons of 2,000 lb., of which 
America, 140,985; Europe, 150,482; 
141,962, leaving an estimated 10,000 
1928 was 1,892,350; 1929, 3,127,834; 














Air Conditioning Equipment Orders 


The total value of orders booked for air 
conditioning equipment, including fans, 
unit heaters, air washers, etc., for the six 
months, January to June, 1933, was $2,900,- 
822, according to the Department of Com- 
merce. In the fan group the total was $1,- 
615,380 including orders booked for electric 
motors and controllers for June, 1933, 








HUNDREDS OF THOUSANDS OF DOLLARS 
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valued at $37,236. This compares with 
June, 1932, value $67,788; and June, 1931, 
value $74,080. In the unit heater group 
the total was $825,470. In the air washer 
group the total was $459,972. The accom- 
panying diagram gives comparison curves 
for orders booked from January, 1931, to 
June, 1933, inclusive, from monthly statis- 
tics based on data reported to the Bureau 
of the Census by 35 companies. 
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Seven Tons of Candles 


Here are some figures for the benefit 
of the fellow who suggests going off the 
“electric standard” of lighting. 


Times More 
Candle- Expensive 
Hours, for than 
Illuminant 2 Cents Electricity 
Matches 0.4 485 
Candle 45 
Oil lamr 
Electric lamp....... 202 
According to an English engineer it 


would require close to seven tons of can- 
dles to light a small house with the same 
lighting intensity as would be obtained 
with an energy use of seven kw. hr. a 
week for lighting in winter and 2.7 kw. hr. 
a week throughout the summer. For a 
home of this kind lighted with candles to 
an intensity comparable to that obtained 
by the use of electric power the weekly 
candle bill during the winter would be 
$22, and during the summer $8.40. 


Doc, 


Cold Light Tube for Television 


A radio tube, heralded as a source of 
unlimited “cold light” with which television 
screens can be flooded, was recently dem- 
onstrated in New York. The lamp gen- 
erates 250,000 candle-power of light, and is 
said to be many times as efficient as any in- 
candescent or arc light. The tube demon- 
strated has run 7000 hours, and can be 
built for $10, claim the developers. 
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SPEAKING OF:— 


JIG SAW MOTORS 


HAVE YOU SEEN OUR NEW 


No. 90-L. UNiversar 2? 


MARK-TIME 
did this! 


A table appliance manufacturer using 





a time switch was using a time switch 
mechanism 8” x 4” x 134”. “Too 
cumbersome” Mark-Time did this— 


6" a 3* = 1”. 


SMALL MOTORS 


Saved space, cost less, increased sales 


several 100%. 











Here is a High Speed Universal Motor weighing 
only 2.4 Ibs. but capable of 1/16 B.h.p. and easily 2 ate | Minncenaat 
mounted at Shaft End. 


On one application geared down 1 to 12 this Motor = 
operates Jig Saw at 800 strokes per minute and © 
euts 1” pine at 6” per minute with a Current Drain > 
of less than 0.7 Amp. 110 Volts 60 cycle supply. 


SMALL 


WE WELCOME YOUR INQUIRIES— 
QUOTATIONS WILL SURPRISE YOU 


KENDRICK & DAVIS 
Lebanon, 


N. H. 


ND 


ante 
Sw iTCcH 


YOU TOO can increase sales ap- 


peal by using Mark-Time to “Auto- 
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matically” turn “on” or “off” cur- 


rent for controlling products and op- 
erations. 


Rugged Test! 
Ten Mark-Time 
Switches were 
thrown from a 
fast moving 
train. When 
picked up, all 
were operating 
perfectly. Rug- 
ged Mark-Time 


TURBO* OIL TUBING Impregnated 
inside and out—the finest spaghetti 
obtainable The safest conductor for 
motor and transformer leads, etc 
Make your own tests from free sample 
card; 30 sizes available. 





rURBO* SATURATED SLEEVING 
Quality U Saturated sleeving has ex 
tremely high voltage breakdown re 


siotanes, ‘ Smaller diameters in 300 movement. | 
ft. rolls for easy handling For sub- ’ : 
panel radio assemblies, small instru- Could you ima- 


ment, leads, ete. 


gine what your 
watch would 
look like if 





OTHER BRAND 
PRODUCTS ARE: 





rURBO* VARNISHED CLOTH 


; ? 
Mica Plate in Sheet. In rolls, Tapes and Cut gtven that test? 
ase Cut to Size and to Size. Also Varnished 
a Paper, Silk. Better to serve our growing list of customers, 
Super-Grade conden- 
ser Films 









our general office will be located at Rockefeller 
Center, New York City, after October 1, 1933. 


Mica Cut to Size and *Trade Mark Registered 
Shape 










Send for 
Catalog 
10 






Impregnated 
Inside 


and Out 


M. H. Rhodes, Inc. Hartford, Conn. 














We are interested in Mark-Time. Have local repre- 
sentative call and make a study of our problem. 










WILLIAM 
BRAND & CO. 


268 Fourth Ave., New York, N. Y. 
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Since 1920 the Finest in “Spaghetti” ADDRESS 


Frigidaire Reports Big Sales 


Frigidaire Corp., Dayton, Ohio, reports 
exceptional improvement in sales volume 
for all three of its divisions; household, 
commercial and air conditioning, for June, 
1933, in comparison with June, 1932, and 
May ‘of this year. The improvement is 
national in its scope, only a few of the 
forty-four districts of the company failing 
to produce increased volume, according to 
H. W. Newell, vice-president. Because of 
the decided upturn in business, the company 
is launching a national advertising and sell 
ing campaign in which 15,000 dealers and 
salesmen will be active and more than 500 
daily newspapers participate. The com- 
pany, according to E. G. Biehler, president 
and general manager, will also put into 
effect a ten per cent increase in pay for all 
hourly workers in its two plants in Dayton 
and in its branches throughout the country. 
All salaried workers who have been receiv- 
ing less than $1,800 a year will also be 
given a ten per cent increase. Contrary to 
normal seasonal volume, Mr. Biehler said, 
dollar volume, also, for household sales in 
June has shown an increase over May, the 
month in which peak volume has _ been 
reached in former years. This year June 
dollar volume was 15 per cent over May 
and 53 per cent over June, 1932. The 
month of May this year showed a 42 per 
cent gain over May, 1932. Much of the 
commercial refrigeration sales volume 
comes from the sale of beer cooling equip- 
ment. 

Installations of air conditioning equip- 
ment are rising rapidly, this division of the 
company showing a dollar volume gain of 
175 per cent in June compared with the 


same month in 1932. The sales districts in 
the West and Middle West had the largest 
gain in overall business, 67.7 per cent. 
Western N. Y., Ohio, Pa., Mich., Ind., 
Tex., Western Tenn., Eastern Ark. and 
Okla. showed an average gain of 58.5 per 
cent. The Pacific coast region registered a 
27.1 per cent gain. Metropolitan Chicago, 
Northern Ill., Central and Southern Wis. 
and Eastern Iowa reported a 14.3 per cent 
increase, while the South had a gain of 13 
per cent. 


Artificial Light is Better 


Artificial lighting is actually better than 
daylight on the basis of good seeing con- 
ditions, according to Westinghouse Lamp 
Company engineers. 

In factories and offices particularly, the 
advantages of artificial light come to the 
fore. During the day, sunlight changes in 
color, direction, and intensity, resulting in 
conditions that produce a strain on work- 
er’s eyes. Under similar applications, 
artificial light remains constant. Because 
of this difference, lighting engineers have 
been advocating artificial in preference to 
natural lighting for a number of years. 
Already a factory has been constructed 
without windows, and several offices built 
after the design. 

It is common knowledge that direct sun- 
light is too intense for comfortable reading. 
The same is true in painting, hence th 
reason artists and photographers prefer 
“north light,” the reflection from the nort’; 
sky. It is indirect and diffused. 

It is possible with modern lighting equip- 
ment to control artificial light so that it 
simulates “north” light 


Associations 


Artistic Lighting Equipment Association has 
adopted a code which provides for a forty- 
hour week and minimum wages of 40 cents 
an hour. Ninety per cent of the industry 
is said to be embraced by this association. 
With the 40-hour week provision, an al- 
lowance of 144 hours a year for overtime 
was provided. 


A.S.M.E.—Nominations for officers of the 
American Society of Mechanical Engi- 
neers for 1934 were announced at a recent 
meeting of the nominating committee held 
at Chicago, Ill., during the semi-annual 
meeting. Election will be held by letter 
ballot of the entire membership, closing on 
Sept. 26, 1933. The nominees are: presi 
dent—Paul Doty, chairman of the board, 
Minnesota State Board of Registration, 
St. Paul, Minn.; vice-presidents: H. L. 
Doolittle, designing engineer, Southern 
California Edison Co., Los Angeles, Cal.; 
W. L. Batt, president SKF Industries, Inc., 
New York; E. C. Hutchinson, president, 
Edge Moor Iron Company, Edge Moor, 
Delaware; E. H. Whitlock, Cleveland, 
Ohio; managers: J. M. Todd, consulting 
engineer, New Orleans, La.; E. L. Ohle, 
professor mechanical engineering, Wash- 
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ington University, St. Louis, Mo.; J. A. 
Hall, professor mechanical engineering, 
Brown University, Providence, R. I. 


Lamp Manufacturers Affiliate With NEMA 
—Affiliation with the National Electric 
Manufacturers Association as a separate 
division of that organization was agreed 
upon by the portable lamp and _ shade 
manufacturers at a meeting at the Hotel 
New Yorker in the latter part of July. 
About 150 manufacturers were present at 
this meeting. The decision to become 
affliated with NEMA followed an address 
by Theodore F. Quinn, vice-president in 
charge of merchandising for General Elec- 
tric Company. 

The resolution to affiliate recommended : 
1—Affiliation with NEMA as a separate 
division, on the basis that the NEMA code 
be accepted by the government substanti- 
ally as presented. 2—That both Eastern 
and Western divisions of the lamp industry 
be represented equally on an executive 
committee of 12 members. 3—That this 
executive committee be instructed to ef- 
fectuate the affiliation with NEMA. 

The following committee was  ap- 
pointed for the eastern division: M. Stad- 
ler, Mutual Sunset Lamp Mfg. Co.; Mr. 


Ureles, Lightolier Co.; H. M. Greist, 
Greist Mfg. Co.; Michael Schwartz, The 
Miller Co.; J. J. Hines, Jr., J. J. Hines 
Co., and George Ross of George Ross Co., 
Inc. For the western division: Mr. 
Brosilow of the Rembrandt Lamp Co.; 
Herman B. Meyer of Colonial-Premier 
Co.; S. J. Sommers of the Crest Co., with 
three members to be announced later. 

American Society for Testing Materials— 
At the annual meeting held in Chicago, 
Ill, June 26, 1933, announcement was 
made of the election of officers of the so- 
ciety for the year 1933-34. President of 
the society is T. R. Lawson, head, depart- 
ment of civil engineering, Rensselaer Poly- 
technic Institute, Troy, N. Y.; vice-presi- 
dent, Hermann von Schrenk, St. Louis, Mo. 
As members of the executive committee, 
the following were elected: F. A. Barbour, 
Boston, Mass.; A. C. Fieldner, Washing- 
ton, D. C.; C. N. Forrest, Philadelphia, 
Pa.; J. C. Pearson, Allentown, Pa.; A. E. 
White, University of Michigan, Ann 
Arbor. 


Electric Sign Manufacturers Association of 
New York was organized, July 25, by a 
group of neon light sign manufacturers. 
W. E. Stevenson, Rainbow Light, Inc., 
was elected temporary president; Robert 
Kester, president of Claude Neon Lights, 
Inc., treasurer, and Fred Kerwer of the 
Artkraft Sign Co., Long Island City, 
secretary. 

Miles Pennybacker, president of Voltarc 
Tubes, Inc., Newark, N. J., was chosen 
chairman of a committee of nine to draw 
up a code, draft by-laws for a national 
electric sign association, and arrange with 
other local groups to bring about a na- 
tional code. 


Coming Conventions 


International Association of Electrical 
Inspectors — World’s Fair Meeting, 
Congress Hotel, Chicago. Septem- 
ber 11-15. V. H. Tousley, secre- 
tary, 612 N. Michigan Ave., Chi- 
cago. 


National Electrical Exposition—M adi- 
son Square Garden, New York. 
September 20-30. Sponsored by 
Electrical Association of New York. 
Ralph Neumuller, managing direc- 
tor, 480 Lexington Ave., New York. 


National Inventors’ Congress — A. 
G. Burns, president, Hotel Hollen- 
den, Cleveland, Ohio. September 5-9. 


National Metal Congress and Exposi- 
tion—Detroit. Held under auspices 
of American Society for Steel 
Treating, W. H. Eisenman, 7016 
Euclid Ave., Cleveland, secretary. 
October 2-6. 


Association of Iron and Steel Elec- 
trical Engineers— Pittsburgh, Pa., 
October 17-19. John F. Kelly, secre- 
tary, Empire Building, Pittsburgh, 
Pa. 
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That’s the whole story except they are strong and durable and you can 
get them in many colors. 


YOU ARE INTERESTED, therefore write for plenty of facts that our 


engineers can give, based on 36 years of experience. 
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It was not mere chance that brought about the use of 
Plastic Molded Parts for Telephones. Exhaustive research 
and thorough trial of many materials and methods are 
responsible for the use of plastic molded parts in the 
modern telephone set. 


RELAYS 


The best guarantee of customer 
satisfaction your machines, appli- 
ances, or apparatus can have, is a 
dependable control, PROPERLY de- 
signed and built in. DUNCO Relays, 
standard or special, have proven de- 
pendable over years of operation. 
NOW, during the blueprint stage, let 
us help you with your relay prob- 
lem. DUNCO means dependability. 
WRITE FOR CATALOG. 




















The modern telephone is a mechanical and electrical master- 
piece. It is light in weight, yet strong enough to withstand 
all manner of abuse. It is graceful and pleasing in design, 
and its finish is permanent and resistant to rust, corrosion, 
moisture, acids and hard knocks. 


How many of these desirable features does your product 
possess ? If it is lacking any of them, it might prove 
profitable for you to consider the use of plastic molded 
parts. Our Engineering and Design Departments are ready 
to cooperate with you in making your product more salable 
and in lowering production costs. Write us regarding your 
problem and send for your copy of “The Story of Bakelite 
Molded Parts.”’ 


When attending the Century of Progress we invite you to 
include an inspection of our plant 


CHICAGO MOLDED PRODUCTS CORP. 
2144 Walnut St. Chicago, III. 


QOnNZCcOo 




















138 N. JUNIPER ST. PHILADELPHIA.PA 








R.M.A.—A radio prosperity campaign will 
be held Oct. 2-7 under auspices of the 
Radio Manufacturers Association. As an- 
nounced by President Williams of the 
R.M.A., the activity will consist of two 
parts—an intensive sales drive during the 
month of September and a week of spe 
cial broadcasting which will be known as 
“Radio Progress Week.” 


Branch Offices 


Anaconda Wire & Cable Co. announces the 
appointment of D. A. Gubbins, as western sales 
manager, with headquarters at 20 N. Wacker 
Drive, Chicago. L. R. Love has been made sales 
= and has moved his headquarters to New 

ork, 


Harry W. Bliven who was for some years as- 
sociated with the Harvey Hubbell Co. as general 
sales manager, for the past several months, 
has been operating his own agency, the Harry 
W. Bliven Company, 55 West 42nd Street, New 
York. He has recently added three new lines 
to those he has had from the beginning. The 
new ones are: Reliance Automatic Lighting Co., 
Racine, Wis., makers of time switches, Ander- 
son-Pitt Corp., Kansas City, Mo., makers of 
heaters, and Overbagh & Ayers Mfg. Co., Chi- 
cago, Ill., reflector manufacturers. 


Clark Controller Co., Cleveland, Ohio, has ap- 
pointed C. R. Lynch, 918 Chester Williams Bldg., 
Los Angeles, Cal., as its representative in South- 
ern California. 


Delta-Star Electric Co., Chicago, Ill., announce 
the appointment of Robinson D. Cope and 
George T. Brundrett, Allen Building, Dallas, 
Texas, as its sales agents for states of Texas 
and Oklahoma. 


Late 


Timken Silent Automatic Co., Detroit, Mich., 
reports oil burner sales for June, 1933, 15.5 per- 
cent higher than for June of last year. 


Glass Coffee Brewer Corp., 305 W. 
Ave., Chicago, Ill., has recently 
complete line of ‘“Thermex’’ 
including a number 
domestic models. 


Chicago 
brought out a 
coffee percolators, 
of electric commercial and 


General Electric Company announced that the 
minimum wage rates and maximum hour pro- 
visions in the industrial recovery code drawn 
up for the electrical manufacturing industry 
would be put into effect on August 7, all man- 
ufacturing plants of the company to operate 
under these provisions from that date. 


Western Electric Co. announced on Aug. 7 a 
$2,250,000 increase in pay for 15,000 employees. 
The increase averaged 11 per cent for all hourly 
rated employees having salaries up to $3,240 a 
year. The new rates date from Aug. 1. The 
increase restores the 10 per cent cut in wages 
made effective on April 1, the only cut in base 
wages made by the company during the depres- 
sion. 


RCA-Victor Company, 
effective Aug. 2, and pending establishment of a 
national code for the radio industry, it would 
increase the wages of 5,600 employees another 
10 per cent and put them on a forty-hour week 
basis. They will work eight hours a day (five 
days a week. This action follows the pay rise 
of 10 per cent on July 12. 


Inc., announced that 


International Business Machines Corp. has 
merged all of its United States subsidiaries with 
the parent company according to a recent an- 
nouncement by Thomas J. Watson, president. 
By the merger the parent holding company be- 
comes the operating company. Subsidiaries 
merged with International Business Machines 
Corporation included Tabulating Machine Co., 
International Time Recording Co., Dayton Scale 
Co., and International Seale Co. F. W. Nichol, 
assistant to the president. was elected a _ vice- 
president. 
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Electrical Association of Philadelphia will 
hold an electrrical and radio show, begin- 
ning Oct. 2, which will be featured by an 
all-industry conference. 

N.E.M.A.—The NRA code as presented 
by the National Electrical Manufacturers 
\ssociation was adopted and signed by the 
President on Aug. 5. 
‘ame effective Aug. 15. 


The provisions be- 


and Agencies 


Federated Sales Service, 537 Commonwealth 
Ave., Boston, Mass., has been organized by 
John M. Sweeney, and W. A. Allen. Mr. 
Sweeney, formerly vice-president of Lavin & Co., 
Boston advertising agency, states that he and 
his associate have founded a unique type of 
business for which there is an urgent call 
on the part of manufacturers, manufacturers’ 
agents and advertising agencies. Both men have 
had many years’ experience in distribution and 
sales work and have an intimate knowledge of 
the problems of the manufacturer, agent, whole- 
saler and retailer. 


Goodwin Corporation, advertising agency, has 
taken three additional floors of the Mather 
Tower in Chicago, and announces completion of 
its headquarters organization with the acquisi- 
tion of Miller Munson, formerly vice-president 
of Henri, Hurst & McDonald. Elmer E. Bullis, 
formerly with Lord & Thomas, is director of 
media and research, 


Worthington Pump and Machinery Corp., 400 
West Madison Street, Chicago, announces the 
appointment of Kroeschell Engineering Com- 
pany, 2306 N. Knox Avenue, Chicago, as the 
authorized dealer in the Chicago area for 
Worthington refrigeration equipment. 


News 


Edison G. E. Bl. 
range 


pro- 


Appliance Co., Chicago, 
announces a new high-speed ‘‘Calrod’”’ 
heating unit, made of “Inconel,”’ a metal 
duced by International Nickel Co. 


York Ice Machinery Corp., York, Pa., have 
developed a new air-cooled ‘“‘Freon’’ condensing 
unit as an addition to its line of commercia! re- 
frigeration and air-conditioning equipment. 


For the six months ended June 30, 1933, the 
corporation reported net earnings, including 
those from foreign subsidiaries, of $2,902,012, 
after deducting bond interest, reserves, depreci- 
ation and estimated Federal taxes, equivalent to 
$4.12 a share on 703,345 no-par capital shares 
now outstanding. This compares with similar 
net earnings of $3,542,117 reported for the first 
six months of 1932, or $5.03 a share on the same 
number of shares. 


Smith Welding Equipment Corp., Minneapolis, 
Minn., announces an increase in the prices of 
welding and cutting equipment on or before 
Oct. 1, because of the increased costs of raw 
materials and labor, due to the provisions of 
the National Industrial Recovery Act. 


General Electric Co. recently designed and in- 
stalled an electric clock in President Roosevelt's 
swimming pool at the White House. This clock 
is mounted flush with the surface of the wall, is 
chrome-plated and weather-proofed. It is 
equipped with two motors, one to keep the hands 
pointed to the correct time, the other motor to 
be used only in case of power, interruption, to 
reset. The second motor is controlled by a re- 
mote switch which causes the two motors, work- 
ing in unison, to turn the hands at ten times 
normal speed until correct time is reached. The 
dial of the clock, 12 in. in diameter, is covered 
by a convex glass crystal. The hands and nu- 
merals are black against a silver background. 


Joseph B. Eastman, Federal Coordinator of 
Transportation, made public on August 9 a re- 
vised estimate, supplied by the Association of 
Railway Executives, placing at 65,268 the num- 
ber of railroad workers returned to employment 
since June 1. 


Yale & Towne Mfg. Co., Chrysler Building, 
New York, announce the purchase of the Walker 
Vehicle Company and the Automatic Transporta- 
tion Company, Chicago, Ill., makers of indus- 
trial electrical trucks and commercial electric 
vehicles. Yale & Towne will continue the man- 
ufacture and sale of the complete line of each 
company at 101 West 87th Street, Chicago, re- 
taining the present personnel with F. H. Tins- 
ley in direct charge. 


Roller-Smith Co., 233 Broadway, New York, 
announces a new test set consisting of the 
Type CSO split core transformer with either a 
Type A or Type “Steel-six’’ ammeter. 


Barber-Colman Co., Rockford, Ill., announces 
reduction in list price of fifty cents on its six- 
and eight-inch Barcol fans which are made in 
four sizes with Bakelite base and motor case and 
shaded pole induction motor. 


Underwriters’ Laboratories, 207 East Ohio 
Street, Chicago, in its Electrical Bulletin for 
July, 1933, states that after several years study 
of the possible performance and construction 
of electric heating pads, it is now prepared to 
investigate and list these devices. Insulating 
materials are no longer listed; the Laboratories, 
however, will investigate and record character- 
istics of such materials so that judgment of the 
acceptability of these materials is possible when- 
ever they may later be encountered in assem- 
blies under investigation. Bracelet labels appear 
now at five-foot intervals on the vast majority 
of labeled flexible cord. The bracelet label 
indicates that the cord complies with the Labor- 
atories’ standard for flexible cord, but the label 
on the cord of an appliance does not of itself 
mean that the appliance is of a listed design. 


Joseph B. Eastman, Coordinator of Transpor- 
tation, made public on August 9 a revised esti- 
mate, supplied by the Association of Railway 
Executives, placing at 65,268 the number of 
railroad workers returned to employment since 
June 1. 


Arcturus Radio Tube Co., Newark, N. J., be- 
gan operation under the N.R.A. code July 31, 
and in accordance with its provisions the earn- 
ings of employees were increased approximately 
5 per cent, irrespective of the shorter working 
hours. The working force was increased 17 per 
cent. In taking on new help preference was to 
be given to former employees. 


New Departure Mfg. Co., Bristol, Conn., an- 
nounced that effective August 1, all hourly wage 
rates and salaries of $1,800 or less per annum 
would be increased ten per cent. Frederick G. 
Hughes, general manager, stated that this ad- 
ditional wage increase is over and above the 
five per cent increase which was put into effect 
June 12, and substantially restores wage rates 
to the level prior to the depression. ‘This in- 
crease affects 3,750 employees now working in 
the Bristol and Meriden plants of the company, 
of whom 2,000 have been reemployed since April 
1. It is the steadfast policy of the company to 
take on only residents of the cities in which 
the plants are located. 


Obituaries 


———— SSS)“ _—[—>>>>>>===s—_——S=— 


William H. Comstock, for several years con- 
nected with the Anaconda Copper Company and 
formerly an executive of the National Conduit 
and Cable Company, died July 26. Mr. Com- 
stock was 68 years old. A widow and three 
sisters survive. 

George R. Trumbull, a member of the former 
Trumbull-Vanderpoel Electric Company at Ban- 
tam, Conn., and brother of former Governor 
John H. Trumbull, died Aug. 4, at Torrington 
Conn. He was in his forty-seventh year. His 
widow, three sons and a daughter survive. 


Hugh McAfee, for the past 15 years president 
of the Consolidated Lamp & Glass Co., Coraopo- 
lis, Pa., died Aug. 7 in Pittsburgh. He was 
88 years of age. 

Frank W. Peek, Jr., chief engineer of the 
Pittsfield, Mass., works of the General Electric 
Company, was killed July 26, when his automo- 
bile was struck by a train near Gascones, Gaspe 
Peninsula, Canada. Mr. Peek was _ probably 
best known by his work in the field of lightning 
research. He had continued much of the gen- 
eral line of investigation begun in the early 
years of this century by the late Charles P. 
Steinmetz, under whom Mr. Peek worked for 
period during the early part of his career. He 
was born at Mokelumne Hill, Cal., in 1884 
Graduated from Leland Stanford University in 
1905 with the degree of bachelor of arts, he re- 
ceived the degree of master of electrical en- 
gineering at Union College in 1911. Mr. Peek 
had published a large number of technical pa- 
pers and engineering articles. He had con- 
tributed repeatedly to the transactions of the« 
A.L.E.E. and other technical organizations. He 
was the recipient of the Thomas Fitch Rowland 
prize of the A.S.C.E. in 1923, and the Levy 
medal of the Franklin Institute in 1926, awarded 
for “researches in physical science and engineer- 
ing achievements in lightning.”’ 
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- PUBLICATIONS 


Motors, Drives, Controls 


901. Can Type Motors. Temporary Bulle- 
tin F, describing can type multiphase A. C. 
motors, consisting of complete wound 
stators and rotors for direct assembly into 
machine drives. Dimensions, specifications 
and list prices. Two typed sheets. Ohio 
Electric Mfg. Co. 


902. Vertical Motors. Bulletin 174, Part 
5, looseleaf sheet, describes three different 
types of vertical motors, and by use of 
many illustrations of applications, ex- 
plains how horizontal-type motors can be 
mounted vertically, thus saving the cost of 
special vertical construction. A good il- 
lustration why the issuing company rec- 
ommends that machinery designers con- 
sult the motor manufacturer before final 
plans are decided, is included. Wagner 
Electric Corp. 


903. Ventilating Fans and Unit Coolers. Bul- 
letin No. 475-C on Baby Conoidal Venti- 
lating Fans for ventilating, exhausting, 
blowing, cooling and drying, with dimen- 
sions and price table, 4 pages, illustrated. 
Bulletin No. 2904 tells about suspended 
and floor and flat suspended unit coolers, 
also a new unit for room cooling and heat- 
ing, Type “CC,” designed chiefly for res- 
taurant, store, and office use, made in three 
sizes, 2, 4 and 6-ton cooling capacity. Rat- 
ing tables with line drawings and four 
good illustrations are included. Buffalo 
Forge Co. 


904. V-Belt Drives for Fractional Horsepower 
Machines. Leaflet No. 115 with useful 
reference tables covering standardized frac- 
tional horsepower drives, V-belts and 
pulleys, for all types of small machinery. 
These tables eliminate the intricate figur- 
ing and engineering calculations usually re- 
quired in the selection of proper drives 
for small motor machinery applications and 
with the other data is of particular inter- 
est to manufacturers of refrigerators, 
washing machines, pumps, compressors, air 
conditioner units and other similar ma- 
chines. To select the proper drive, the 
desired driven speed (or speed ratio) is 
selected from the table, then follow the 
proper pulley size number and the desired 
center distance, above which is to be found 
the proper belt number. Other tables giv- 
ing dimensions and prices of belts and 
pulleys are included on another page with 
useful diagrammatic data. Dayton Rub- 
ber Mfg. Co. 


Machines and Equipment 


921. Electric Furnace. Bulletin 341, on 
electric furnace equipment for the con- 
tinuous heat-treating and coloring of 
razor blades in single or double strip. 
W. S. Rockwell Co. 


922. Thermometers and Pressure Gauges. 
Catalog No. 6702, covering a new line of 
thermometers, pressure and vacuum 
gauges and liquid gauges. Brown Instru- 
ment Co. 
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923. Instrument Transformers. Catalog 
45 giving technical information, ratio and 
phase angle curves, description and prices. 


c 


64 pages. Westinghouse E. & M. Co. 


924. General Purpose Meter. Designed to 
provide facilities for a wide range of elec- 
trical measurements not usually possible 
in one instrument. Four-page leaflet de- 
scribing meter by use of schematic dia- 
gram, and giving instructions for opera- 
tion. Shallcross Mfg. Co. 


Materials and Parts 


941. Copper Oxide Rectifying Units. Leaf- 
let 20,571, describes Rectox units, which in 
addition to their use in battery chargers 
have many industrial applications. The 
distinctive features of the elements and 
their application are fully described. II- 
lustrations, diagrams and data and price 
table. Westinghouse E. & M. Co. 


942. Variable Condensers. Two bulletins, 
B and C, describing a new line of small 
variable condensers for modern compact 
radio receivers, with complete technical de- 
tails and operating characteristics, also 
new Varitor semi-variable condensers and 
new tuning accessories DeJur-Amsco 
Corp. 


943. Rectigon Battery Chargers. Two leaf- 
lets, 20,572 and 20,573, describe Rectigon 
battery chargers, 6-amp. for 6 and 12 bat- 
tery and 12 amp. for 12 and 24 battery 
charging. Illustrated. Westinghouse E. & 
VW. Co 


944. Heating Units. Circular describing 
and featuring various types@f heating ele- 
ments, units and strip heaters. Harold E. 
Trent Co. 


945. Vitrohm (vitreous enameled) Resistors, 
Mountings and Enclosures. Bulletins 11, 19 
and 25, describe in detail Vitrohm and Rib- 
flex resistors, their mountings and enclo- 
sures. A page illustrating a number of 
special assemblies is included. Ward 
Leonard. 


946. Glyptal-Cloth Insulated Cable. Circu- 
lar describing a new oil-resisting heat- 
resisting, long-life cable impregnated with 
Glyptal (a synthetic resin with flexible 
molecules, according to chemists), applica- 
tions include low- and medium-voltage 
leads, such as transformer, motor, coil 
and control device leads, and apparatus 
cables. General Electric Co. 


947. Photoelectric Control. Bulletin C2 
gives complete data on recently developed 
“Photronic” control equipment designed 
for the regulation and control of mechani- 
cal equipment, operations and industrial 
processes in a variety of applications. In- 
cludes details of the new Photronic con- 
trol kit, containing the necessary equip- 


To obtain any of these fill in this 

coupon and mail it to the Editor 

ELECTRICAL MANUFACTURING, 
239 W. 39th St., New York 





ES ee eee ; 


SI 00.0 bu deen eames - 
Address 


Seeeeaeetee BPO Ae SRSA Gee es . 


ment, diagrams, etc., for experimentation 
and study, and suggesting many applica- 
tions, such as safety machine control, 
counting, grading, color analysis, smoke 
and turbidity detection, burglar alarm and 
door opener equipments, etc. Weston 
Electrical Instrument Co. 


948. Bakelite. Pamphlet, The Versatile 
Service of Bakelite Resinoid, sketches 
briefly and non-technically the origin, 
manufacture, properties and industrial ap- 
plications of many types of Bakelite proed- 
ucts created from the initial resinoid. 
The versatility of phenolic resinoid mate- 
rial and its general adaptability in indus- 
trial work, due to its unusual variety of 
desirable properties, and the fact that it 
can be converted into a number of forms 
in which its properties are modified or 
amplified, are discussed under classifica- 
tion headings as follows: Transparent 
Materials (Bakelite resinoid); Molding 
Materials; Laminated Sheets, Tubes and 
Rods ; Liquid Products—Varnish, Lacquer, 
Enamel, Cement-Baking Type; Synthetic 
Resins for quick drying finishes; Special 
Resinoids. Bakelite Corporation. 


949. Castor Oil for Electrical Condensers, 
3ulletin No. 1, single sheet, calls attention 
to Baker’s “D. B.” oil for oil type and 
impregnated paper condensers, and offers 
free samples of the product to condenser 
manufacturers. Baker Castor Oil Co. 


General 


961. Steel Stock List. This 232-page stock 
list, larger than any previous issue, has 
complete information and data on practi- 
cally every kind of steel, including all spe- 
cial grades of cold finished steels, alloy 
steels, stainless steels, etc., also brass, cop- 
per and other non-ferrous metals, also 
contains data and illustrations on machin- 
ery, tools and fabricated parts, as well as 
handy reference tables and charts and a 
handy thumb-index. Joseph T. Ryerson 
& Son, Inc. 
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The Month’s Electrical Patents 


Here is a complete list of all electrical patents 





Copies of any of the patents men- 
tioned here may be obtained by 
sending 15 cents for each copy 
wanted to the Editor, ELECTRICAL 
MANUFACTURING, 239 W. 39th 
Street, New York City, N. Y. Where 
more than five patents are wanted 
at one time the additional numbers, 
beyond five, are ten cents a copy. 


*The patents on motors and motor 

controllers together with those on 

motor-driven devices (where the mo- 

tor drive is part of the patent claim) 

are omitted here but appear group- 
ed on page 34 











Batteries 

1,914,998. Battery Terminal Clamp. Chas. 
Looker, Columbus, O 

1,915,575. Dry Battery. Bright Star Battery 
Co., Hoboken, N. J. ; 

1,916,307. Battery Charging Regulation. 
Union Switch & Signal Co., Swissvale, Pa. 

1,916,698-1,916,709. Dry Battery. Burgess 
Battery Co., Madison, Wis. 

1,916,728. Storage Battery Terminal. Thomas 
Hill, Detroit. ; 

1,918,044. Storage Battery. USL Battery 
Corp., Niagara Falls, N. Y. 


Heating Devices 


1,914,354. Electric Induction Furnace. Wm. 
Adam, Jr., Abington, Pa. 

1,914,403. Heat Treating Container. Elec. 
Furnace Co., Salem, Ohio. 

1,914,454. Windshield Heater. R. A. Noble, 
Cowlesville, N. Y 


1,915,131. Electric Iron. American Elec. 
Heater Co., Detroit. — . y 
1,915,747. Electric Furnace and Resistance 


Element Therefor. Pittsburgh Research Corp., 
Pittsburgh. F 

1,915,962. Electric Cooker. P. F. Vaughn, 
Salina, Kan., assigned one-half to C. W. Shelton, 
Salina, Kan., and one-eighth to J. B. Phillips, 
Wichita, Kan. 

1,916,066. Electrical Resistance Unit. J. R. 
Moyle, South Jacksonville, Fla. 

1,916,237. Water Jacket Heater. John F. 
Sloan, Peoria, Ill. 

1,916,369. Electric Percolator. Westinghouse 
Elec. & Mfg. Co. 

1,916,372. Wire Heating Apparatus. Surface 
Combustion Corp., Toledo. 

1,916,661. Branding and Inking Device. Ever- 
hot Mfg. Co., Maywood, IIl. 

1,916,910. Electrically Heated Bake Oven. 
Baker Perkins Co., Inc., Saginaw, Mich. 

1,916,895. Windshield Heater. F. H. Rowe, 
Gloucester, Mass. 

1,916,861. Water Storage Heater. Hynes & 
Cox Elec. Corp., Albany, N. Y. 

1,917,461. Radiant Space Heater. Birtman 
Elec. Ca. Chicago. 

1,917,730. Electric Furnace. A. H. Pehrson, 
Norrnas, Oscar Fredriksborg, Sweden. 


Lighting Equipment 
1,914,429. Luminous Headgear. W. J. Houw- 
lihan and J. D. Sheehan, Rochester, N. Y. 
1,914,583. Light Socket. E. P. Seghers, Chi- 


ago. 
1,914,702. Theftproof Lamp. J. P. Peth, Chi- 
cago. 
1,915,081. Focusing Lamp with Focusable Re 
serve Light Bulb. M. O. Berg, Chicago 
1,915,125. Electric Light. Dura Co., Toled 
1,915,127. Changeable Exhibitor (Sign). H. S. 
Ralls, Boston. 
1,915,193, Headlight. Joseph Maly, Old 
Bridge, N. J. 
1,915, 236. Illuminated Display Device. O. R 
Messner and Elvin Lough. White Pigeon, Mich 
1,915,551. Illuminated Sign. Flexlume Cory 
Tonawanda, N. Y. 
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Radio Telephone System. 
- Toe ae. 
Electrical Image er. 


House- Numbering 


j kins Television Corp., 
: aay oe 5 


Jersey City, N. 
; Telephone System. 
ee one-half to J. M. Newman, Houston, Tex 


see Amplifier. 


Construction and Support. 
Illuminating é 
Westing aa } f for Determining the Gain 
Ashton Valve of Gocone P 
SS, “ 

Light Projector. 


Electrolytic Condenser. 
Lighting Fixture. 


., Medford, Mass. 
Radio Receiver. Radio Corp. 
Regenerative 
tional C ommunications Labs., in 
ee System. 
Communications Labs., . £ 


Lamp Socket. General Motors Re- International 
search Corp., 
Electric yuo Attachment. 
Manufacture. Westinghouse 1,915,578. Means for Eliminating Fading. Tele 
funken Gesellschaft fur Drahtlose Telegraphie m 
Providing Progressive ‘ — Germany. 


Lighting and Extinction of Articles such as Let- 


Bourgeois and J. 


Fixture Rac. ene & Betts United Research — . 
7. 


Vv isual Padicator for Radio Directio yn 


Metal at Mfg. Co., 
Link Chain for Electric Illumina- 
A. Soesman, Zurich, Switzerland, 


J for. Fienating Fading. 
eee 


System and Method of Radio Trans 

mission and i 

Illuminating i Mass. 

1,915,785-1,915,786. J 

and Reception of Radiant Energy. 
‘ .. Gloucester, Mass. 

1,915,858-1,915,859-1,915,860-1,915,861. 


Crouse- Hinds Co., Sy Transmission 
*s, San Francisco. 

: ically Lighted Floor Cleaner. 
, Elizabeth, N. | 

_ Combined Radio Cabinet and Lamp. 
, Pittsburgh, Pa. 

 Ultra-Violet 


Mie ssner a 
Electric Phonograph. 
Westinghouse 
Sound Reproducing System. 
J. Z. Earley, Mi- water Kent 


_ Glow Discharge Tube. 
; ee 


” Electric Sign. 


1,917.990. Tamp Reflector. » ©. 
Marehield. bats > Electron Discharge Device. 
g ‘ Cambridge, Mass. 
Cathode- Heater 
Supreme Instruments Corp., 
Telegraph Receiving 

Western Union Telegraph Co., N. Y. 


Lights Corp., } 
3 Greenwood, Miss. 
"Eladented Mirror Cabinet. 


Merchand. “Tac son Heights, } 
andle Holder. 


Illuminating Apparatus 
Frank Newman, Bronx, N. 


Radio & Electronic Apparatus 


1,914,383-1,914,3 
sociated Elec. 


Berlin, Germany. 
Signaling System. 
Pe Ms 


System for Measuring Transmission 
at V arious "Frequencies. 
S 





Kellogg Switch- 
board and ae 


Telephone System. Associated Tel. 


Williamsburg, 


‘ Communication. 
Jenkins Labs., een Sound Translating Device. 
Telephone tide Pie ee 
Self-Contained Oscillator Tube. 


Lorenz "Aktiengesellschaft, Berlin-Tempelhof, 


Ww estinghouse oa Co.. 
Wireless identagte and Telephone. 

Radio Corp. of Amer., ; yh 

Method of Eee Telegra h 


i Radio Transmittor System, 
Pictures on 


national Communications Labs., N. 
Measurement of Electrical 
teristics ser Transmission Circuits and Networks 
Te yhone Labs., if 

Link Circuit 
Telegraph Tool Lines. 


Super-regenerative Receiver. 
Interconnecting 
International Communica 


Loud Speaker. Crosley Radio Corp.,, 
Communications Labs., 
Direction Finding Control Circuit. 
ae for Minimizing Harmonics it 
Westinghouse Elec. 
Electric System for Recording ar 
Reproducing Sound. Co 


= Forest Radio Co 2 Radio Receiver. 


Specialties Co, 
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STEEL 


for Every Electrical and 
Manufacturing Purpose 


(Also Copper and Brass) 


In Stock for Immediate Shipment 











The element to use 
when designing for 


High Efficiency 
Compactness 
Quick Replacement 


The superior radiation of GLOBAR Brand 
Elements has been proved and GLOBAR 
engineers have helped many designers to 
build this high quality element into nu- 
merous machines, appliances and devices. 


GLOBAR CORPORATION 
Niagara Falls, N. Y. 


(A SUBSIDIARY OF THE CARBORUNDUM COMPANY) 








We have been specializing more and more in the 
finer steel products used by the electrical manufac- 








turing and allied industries. All of these steels are 





available for immediate shipment from our nearest 
plant. 






Write for the Ryerson Stock List 















JOSEPH T. RYERSON & SON, INC. 


Plants at: Chicago Milwaukee St. Louis 
Cincinnati Detroit Cleveland Buffalo Boston 
Philadelphia Jersey City 


RYERSON 













Pacific Abrasive Supply Co., San Francisco and 
Los Angeles. 


Williams and Wilson, Ltd., Montreal - Toronto, Can. 
British Resistor Company, Ltd., Manchester, Eng. 
(Globar is the registered trade name given to non-metallic electrical 


heating and resistance materials, and to other products ef Globar 
Corporation, and Is its exclusive property) 







































































The NEW M 
SIMPLEX THERMOSTATIC METAL 
Wire AND CONTACT POINTS 
Stri r AKER Thermostatic Metal is made 
ppe by skilled craftsmen, long accus- 
tomed to the extreme care required 
model S30 / in the working of the precious metals. 
ye aged im design and accomplishments, performs such The result is that the careful precision of 
dificult stripping operations as removing the outer jacket from the precious metal worker is built into 
Rubber Sheathed Portable Cords, copper braid f Shielded an . . i 
Cables and strips all other kinds of inl en at a lew every bit of thermostatic metal we manu- 
cost per stripped end. facture. 
Write today for bulletin describing our complete The welding is perfect. The rolling is as 
line of Wire Stripping and Cutting Equipment. carefully done as if the material were 
WENCO MEG co 3048 Sheffield Ave. worth many dollars an ounce. Every oper- 
° * Chicago, Ill. ation is under the direct supervision of 
scientifically trained men. 
We can supply thermostatic metal in any 
gauge and any practical shape to your 
specifications, with or without contacts 
N O N D A G A attached, and make quick deliveries. 
We make contact points of silver and 
é other precious metals in all the usual 
Flexible forms and will also gladly undertake to 
supply them made specially for you from 
Couplin your own blue prints. 
§ Write us about your present problem. Our 
For refrigerators, air long experience will probably be helpful 
conditioning equip- in solving it. 
ment, oil burners, 
ere fact, = 
electrically operate 
machines and. de- BAKER & CO.. INC. 
vices which have ’ 
constant starting 
and stopping shocks. 5A Austin Street 
HIGBEE RUBBER CO These couplings a 
” sorb vibration an + 
lengthen lif Writ | 
114 No. Warren St., Syracuse, N. Y. us, giving ali data. Newark, N. J. 


























1,916,739. Electrodynamic Photographic Sound 1,917,724. Telephone Set. Telefonaktiebolaget 1,916,849. Lewis Switch. T. L. Parker, Chi 









































































































vice. Owens Development Co., N. Y. C. L. M. Ericsson, Stockholm, Sweden. cago. - ine ; 
Oth: 818. Electron Tube System. FE. H. Lof- 1,917,728. Discharge Tube Cathode Energizing. 1,916,957. Mercury Switch and the Like. Jef 
tin, N. Y. C. Radio Corp. of Amer., N. Y. C. ferson Elec. Co., Bellwood, Ill. | : 
1,917,007. Sound Translating Device Bell 1,917,854-1,917,855. Photoelectric Tube. West- 1,917,104, Starting Motor Switch. Elec. Au 
Telephone Labs., N. Y. C. inghouse Lamp Co. tolite Co., Toledo. — ' 
1,917,008. Timing Mechanism. Bell Telephone 1,917,859-1,917, ee Telephone System. Bell 1,917,517. Flow Switch. H. M. Macey, Chi- 
Labs. N. Y. C. Telephone Labs. ; me wet. cago. = bo ee . os M 
1,917,012 Sound Translating Device Bell oa ee Control Device. Bell Tele- aeee Safety Switch. Pyle-National Co., 
Telephone Labs., N. Y. C. phone Labs., N. Y. C. BCAgO. 
1 “O17, 015. Power Amplifier. Bell Telephone . 1, 917 = 2 pouins System. Bell Telephone > oduct ant oe anenre Switch. Oakes 
hehe. No. abs., N. . roducts Corp., Nor icago, 7 
1,917,024. Telephone System. Milton  S. 1,917 ,898. Ph aon Pony ume Union Switch & e Lay 780. Fuse Switch. J. R. Kearney Corp., 
friendly and Central Trust Co., Chicago. Signal Co.. wissvale, Pa. St. Louis. f 7 P 
FT OSS. Circuit for Reducing Stsiadente 1,917 921. Frequency Changer System. Bell 1,917,786. Switch. A. R. Yeschick, Brownton, 
Bell Telephone Labs., N. Y. C. Telephone Labs., N. Y. C. : B mime | : _ 
1,917,044. Process for Manufacturing Highly 1,917,947. Amplifier- Filter Circuit. Western 1,917,837. Switch Operating Means. C. § 
Emissive Cathodes. Bernhard Lowe, Berlin, Ger. Elec. Co., N. Y. C. Haddlesay, Elmhurst, Ill. ; 
1,917,052. Power Line Carrier Current Sys 1,917,960. Four Wire Circuits, American Tel. 1,917,843. Wall Switch. John I. Paulding, 
tem. Bell Telephone Labs., N. Y. C. & Fel. Rp oe ee ; Inc., New Bedford. Mass. | 
1,917,064. Vacuum Tube Circuits. Bell Tele- 1,917,963. Hot Cathode Electron Discharge 1,917,887. Oil Switch with Rotatable Contact 
dante he Tube. ‘Westinghouse Elec. & Mfg. Co. ; Bridge. Franz Houst, Pilsen Czechosloyakia. 
1,917,072. Acoustic Device. Bell Telephone 1,917,995. Radio Telephony. International 1,918,199. Switch. Western Union Telegraph 
Labs., N. Y. C. Radiophone ae ?.. o. a Co, MY. 
1,917,077. Radio Tunin Device. George 1,918,092. ud Speaker. ola Co., eve- . 
Wald, Belleville, Ill. SF land. aoe a Welding Apparatus 
1,917,095. Signal Limiting Device. G. E. Co. 1,918,124. Arc Scanning Facsimile System. 1,915,047. Method of Electric Welding. D. W. 
1,917,102. Frequency Modulation. General Communication Patents, Inc., ¥, <. i Blakeslee, Pittsburgh. 
Elec. Co. 1,918,152. Telecommunication System. Geor- 1,915,082. Method of and Apparatus for Elec 
1,917,105. Device for Generating Short Waves. ges Viard, Paris, France. - ae tric Welding. D. W.. Blakeslee, Pittsburgh. 
Abraham Esau, Jena, Germany. _ 1,918,160. Radio Control Apparatus. Chrysler 1,915,639. Electric Welding Apparatus. Swift 
1,917,113. Super-regenerative Receiver. G. E, Corp., Detroit. ; : aye Electric Welder Co., Detroit. 
Co. 1,918,164. Acoustic Device. W. L. Woolf and 1,915,846. Apparatus for Use in Electric Spot 
,;2917,114. Radiant Energy Guiding System for L-. B. Cornwell, N. Y. C. Welding. R. D. Bell, Dundee, Angus, Scotland 1. | 
Airplanes. x era ec. oO . y , P . 
017.195. “Extended Channel System (Tele- Switches Ee ati Mic Ga. Piladsighe hain In 
graph). Western Union Telegraph Co., N. Y. C. 1,914,493. Liquid-flow Wall Switch E. R. 1,915,981. Arc Welding Apparatus. General 
1,917,204. Inductive Coupling Arrangement Evans, Washington, D. C. Elec. Co. Ele 
for Electron Tube Circuits L. C. &. Horie, 1,914,529. Thermally Operated Switch. Tees- 1,916,013. Resistance Welding. G. E. Co. He: 
Newark, N. J. dale Mfg. Co., Grand Rapids, Mich. 1,916,206. Welding Electrode and Method of “ 
1,917,237. Capacity Controlled Amplifier. C. D. 1,914,582. Automatic Switching Apparatus. Producing Same. Bethlehem Steel Co., Bethlehem, Ele 
Barbulesco and P. S. Edwards, Dayton. I-T-E Circuit Breaker Co., Philadelphia. Pa. 
1,917,243. Ultra Sensitive Relay. P. S. Ed- 1,914,675-1,914,676. Thermostatic Switch. Leon- 1,916,218. Rotary Welding Transformer. T. We 
wards and C. D. Barbulesco, Dayton. ard Satchwell, Slough, England. M. Hunter, East Orange, N. J. Yo 
1,917,279. Sound Recording and Producing 1,914,715. Track Switch. S. H. Hadley, N. 1,916,373. Welding. Metropolitan Engrg. Co., 
Method. S. C. Whitman assigned one-half to Y. C. N.Y. Tel 
Geo. Shakelford, N. Y. C. 1,914,725. Thermostatic Switch, R. W. Mc- 1,917,531. Electric Are Welding Apparatus. 
1,917,280. Method for Recording Sound Em- Brien, and Norval F. Wilson, East Alton, IIl. Lincoln Elec. Co., Cleveland. 
ploying a Separate Source of Electrical Energy. 1,914,7 ft High Tension Switch Jaw Assem- 1,918,028. Welding Electrode. General Elec. CI 
S. C. Whitman assigned one-half to Geo. Shakel- bly. A. Johnson, Jr., Atlanta, Ga. Co. 
ford, N. Y. C. 1,914, 375 Switch and Circuit Breakers. Brit 1,918,226. Multiple Spot Welding Electrode 
1,917,290. eiies Elimination Radio Corp. ish Elecl. & Allied Industries Research Associa- General Elec. Co. 
of Amer., N. Y. tion, London, England. a 
1,917,291. Method and Bynes mo Eliminating 1,914,924. Moville Contact Switch. Allis-Chal Power Transmission 
Fading. Radio Corp. of Amer., N. Y. C. mers Mfg. Co., Milwaukee. 9 tee ae i aad 5 
1,917,306. Method of Reproduci ing. Acoustic 1,915,059. Trip and Lock Switch. General Co oa Drive. Allis-Chalmers Mfg 
Films. Radio Corp. of Amer., N. Y. Ele Co. i’ 9: 2 g 
1,917,307. Radio Receiving Appar on Radio 1:915,2 239. Plunger Switch. F. W. Potter, ob Seca, ny C oe ee ee Tk 
Corp. of Amer,, N. ¥. ©. ; Peoria, and P< Stuckel, Henry, Ill. : 1,916,443-1, 916, 447. Power Transmission Sys 
1,917.312. Communication on Short Waves 1,915,267. Short Circuiting Switch. R. C. tem Westinghouse Elec. & Mfg. Co. 
Telefunken Gesellschaft for Drahtlose Telegraphie Bigelow, San Francisco. 1. 25 esi sie . ; 
: : gcc 2% ae 7 . . 916,92 Power Transmission System. Fra 
m. b. H., Berlin, Germany. 1,915,316. Time Controlled Switch. W. H. ic W. Ga Newark, N. 
1,917,390. Telephone System. Associated Elec. Hoffmann, Los Angeles. 1,916 Gay, Arcing G as . : 3 
Labs., Inc., Chicago. 1,915,406. Circuit Maker and Breaker. Fred ee tees * é iroun ee tee eee 
as “ ’ -_ . ; ’ ee Phase Transmission System. Frazer W. Gay, 
1,917,394. Frequency Modulation. Radio Corp Coursey, Paris, Tex. Newark, N. J 
of Amer., N. we: ee * fo Bo 1,915,462. Mercury Switch. Fritz Zucksch- ~ 1,916,927. Switching a Spare Line. Frazer 
1,917,395. Frequency Determining Means. werdt, Ilmenau, Germany. , fine Mow I 
Telefunken Gesellschaft fur Drahtlose Telegraphie 1,915,621 Switch A I-T-E Circui W. Gay, Newark, N. J... > : 
‘ scnz : erapat , +719, 021. pPparatus. -a- -ircuit 1,917,081-1,917,082. System of Electric Power 
m. b. H., Berlin, Germany. Breaker Co., Philadelphia. cant General Ele . 
Sr egy eee ee 1.915.641. C lled Switch : Timing Transmission. seneral Elec. Co. | : 
917,403. puls p . Siemens § a 915,641. oin Controlled Switch and Timing 1,918,105. Transmission of Electric Power 
ske, Berlin, Germany. Mechanism. Advance Machine Co., Chicago. General Elec. Co 
ee Phases ie: Delay Circuits. American 1,915,680. Pedal Stop Switch Delco-Remy ii ea tasy cits 3 
Tel. Tel ee & Corp., Anderson, Ind. : 
1,917,426. Multistage Amplifier. Societe 1,915,683. Construction of Mercury Switches. Miscellaneous 
Francaise Radio Electrique, Paris, France. Ira E. McCabe, Chicago. 1,914,116. Collapsible Electric Train Set 
1,917,453. System for Producing High Volt- 1,915,991. Rotatable Shaft Switch. Trumbull Thomas Ford, N. Y. C. 
age Direct Currents. American Tel. & Tel. Co., Elec. Mfg. Co., Plainville, Conn. 1,914,139. Continuity Testing Apparatus. West 
nm. 3. %. 1,915,992. Safety Switch Construction. Trum-  inghouse. 
1,917,479. Telephone Lineman’s Test Set. H. bull Elec. Mfg. Co., Plainville, Conn. 1,914,173. Method of and Means for Control- 
L. Whitley, Fremont, N. C. 1,916,111. Thermostatic Switch Mechanism. ling Electrical and Magnetic Pulsations. Vocal- 
1,917,487. Variable Condenser. Scoville Mfg. F. J. Kump, Glendale, L. I. C., N. Y. sevro Co., Los Angeles. 
Co., Waterbury, Conn. 1,916,360. Motor Operating Switch. H. W. 1,914,181. Electromagnetic Valve. Westing 
1,917,495. Discharge Tube with Optical Slits. Crane, Oak Park, III. house Elec. & Mfg. Co. ; 
Radio Corp. of Amer., N. Y. C. 1,916,427. Pressure Responsive Electric Switch. 1,914,182. Machine for Continuous Process of 
1,917,551. ciclephone System. Associated Tel. Hydraulic Gesellschaft mit Beschrunkter Haftlng, merges emmpevening, = Cooling Coil Wind- 
& Tel. Co., icago Duisberg, Germany. ings. > . ordarson, icago. 
1,917,679. Circuit Arrangement for The Reg- 1,916,616. Switching Device. Alfred Herz, 1,914,215. Direct Current Timing Device 
istration of Electric Impulses. Telefonaktiebol- assigned one-half to E. O. Schweitzer, Chicago. General Electric Co. 
aget L. M. Ericsson, Stockholm, Sweden. 1,916,665. Time Controlling Switch Device. 1,914,220. Electrical Translating Aageetae ve 
1,917,697. Tube Transmitter Circuit Arrange- W. L. Gilbert Clock Co., Winsted, Conn. Union Switch & Signal Co., Swissvale, Pa. 
ment. Telefunken Gesellschaft fur Drahtlose Tele 1,916,675. Switch for Electric Range. Hart 1,914,274. Automobile Ignition Lock Mechan 
graphie m. b. H., Berlin, Germany. Mfg. Co., Hartford, Conn. ism. Walter Michalski, Brooklyn, N. Y. : 
1,917,703. Thermionic Tube. Firm C. H. F. 1,916,844. Rotary Switch and Switching Sys- 1,914,285. Accounting Machine. Tabulating 
Muller Aktiengesellschaft, Hamburg, Germany. tem. T. G. LeClair and C. M. Gross, Chicago. Machine Co., Endicott, N. Y 















e Flat Irons, Toasters, Ranges, Grills, etc., Branding 

and Soldering Irons, Moulds and Dies, Ovens, Hot 
Miea Plate for Plates, Ironing Machines, Liquid, Glue and Wax 
Heaters, Hat and Shoe Mfrs.’ Tools, Laundry Ma- 


chinery, Hot Water 
Heating Elements ¥-26 Toaster Element 


Made with an Inorganic Binder which gives perfect 

heat resistance, at a lower cost than mica itself. 

Contains no sodium silicate and does not absorb 

moisture. Can be stored indefinitely without de- 

teriorating. Adaptable for all types of heat units. 
Write for Literature and Samples 


THE NEW ENGLAND 
MICA COMPANY 


Waltham, Mass. 


Other Products: Segment and Moulding Mica Plate, Flexible 
Sheets, Mica Cloth, Paper, Tape, Tubes, Bushings, Washers 


Y-26 High Heat 


Punched Y-26 Heater Plate Pieces 
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September, 1933 
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if Interested We Invite You 


To Send for Our 


In 
; NEW 
Electric , 

‘ Wire Catalog 
Heating 1-8 
Elements, And Our Useful 
We Suggest Heating Unit 
You Let Us Calculator 
Tell You —o— 


About 
CHROMEL 


HOSKINS MFG. CO. 


Detroit, Michigan 


THE WIRE 


THAT MADE ELECTRIC HEAT POSSIBLE 














IMPROVED SPEEDCRAFT 
WIRE STRIPPER 


a motor driven tool that will 
save you time, money and 
trouble and improve quality of 
work. Especially effective on 
small gauge wire. 


New Low Price 


means even greater saving to 
both large and small manufac- 
turers. 

We specialize on Wire Strip- 
ping Tools. Write today for 
bulletin on this and other types 
of Insulated Wire Strippers. 


THE WIRE STRIPPER CO. 
1727 Eastham Ave., E. Cleveland, Ohio 





Ok’d by 77 Industries 


There is nothing just like the Metal 
Edge packaging method. Nothing 
“Just as good.” Firms in 77 indus- 
tries find it the most economical way 
to get the strongest paper boxes. It 
makes packaging an integral part of 
the production process. Produces 
modern boxes that help se//. Inquire, 
without obligation. 


Write for Portfolio. 


National Metal Edge Box Co. 


1204 Callowhill St. Philadelphia, Pa. 
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| éxclusive 


User 
CNG 
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Many leading manufacturers now 
use Chace Bimetal because of 
its high sensitivity, accuracy 
constant uniformity and de- 
pendable operation under all 
conditions 


SHEETS — STRIPS — FORMS 





W.M.CHACE VALVE CO. 


1608 Bea 























THERMOSTATIC CONTROL 
iS A JOB FOR EXPERTS 


As the nation’s oldest and largest maker of thermostatic metals, 
we naturally have pioneered in their applications. There is a 
WILCO Thermometal for every thermal control; and our tech- 
nical help has proved a cost-saver for the leading electrical 
manufacturers. 


SEND FOR BOOKLET, DETAILS AND SAMPLES 


THE H. A. WILSON COMPANY 
97 Chestnut St., 
Newark, N. J. 


Platinum 
CONTACT | Silver 
POINTS: {| Tungsten 
Special Alloys 












CHICAGO: 









9 Se. Wabash 
Ave. 
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INSULATO 


High dielectric strength and heat 
resistance. Ball and socket con- 
struction. 


Write for sample card 


STRUTHERS DUNN Inc 


134 N. JUNIPER ST asia te) ae PA 
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ANODES. Nickel, Brass and Copper 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
ARMS. Flexible. See Tubing, Flexible Metallic. 


BEADS. Insulating. 


American Lava Corp., Chattanooga, Tenn. — . 
Dunn, Inc., Struthers, 134 N. Juniper, Phila., Pa Fist 
Spine”’ 





BEARINGS, Ball and Roller 


Fafnir Bearing Co., New Britain, Conn 

New Departure Mfg. Co., Bristol, Conn 

S. K. F. Industries, Inc., 40 E. 34th St., New York, N. Y 

Norma-Hoffmann Bearings Corp., Hamilton Ave., Stamford, 
Conn ““GreaSeal.”’ 


BEARINGS, Oil-less 


National Vulcanized Fibre Co., Wilmington, Del 


BELTS, LEATHER 
Chicago Rawhide Mfg. Co 1287 Elston Ave., Chicago, Ill 


BLOWERS, Appliance 


Peerless Electric Co., 2100 Market, Warren, Ohio 
Wagner Electric Corp., 6400 Plymouth Ave., St. Louis, Mc 


BOLTS, NUTS AND SCREWS 
Ryerson & Sons, Jos. T., Chicago, Ill. 


BOXES, Metal Edge. (Paper Boxes.) 
National Metal Edge Box Co., 1204 Callowhill, Phila Pa 


BRASS AND COPPER 


Ryerson & Sons, Jos. T.. Chicago, Il] 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRUSHES, COMMUTATOR 


General Electric Co., Schenectady, N. Y. 


CABINET AND BOXES, Sheet Steel 
Angle Steel Stool Co., Plainwell, Mich 


CADMIUM PLATING 
Udylite Process Co., 3930 Bellevue Ave., Detroit, Mich 


CANDLES, Fixture 


Brandywine Fibre Products Co., 1402 Walnut, Wilmington 
Cleveland Container Co., 10330 Berea Rd., Cleveland, Ohic 
National Vulcanized Fibre Co., Wilmington, Del. 


CAPACITORS. See Condensers. 


CEMENT, Commutator 

Mica Insulator Co., 200 Varick, New York, N. Y 
CERAMIC. See Lava; Porcelain; Cores 
CHAIN, Socket 


Bead Chain Mfg. Co., Bridgeport, Conn. 


1 


A&A COILS 


Established 1924 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 





. i i icati lectrical ducts. 
Classified Index of equipment used in fabricating electrical products 


M AT E R | A L S PA R 1 S trical Manufacturing. The suggestion is made that 
an d C Q U | PM pe N 7 tion, nearest branch office, ete. To locate the page 


On this and each alternate page following is a Classi- to advertisers’ index, on page facing inside back 
fied Index of the makers of materials, parts and cover. 
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The names shown are those of advertisers in Elec- 
their advertising be referred to for detailed informa- 


number of a manufacturer’s advertisement, refer 









CIRCUIT BREAKERS 

Air and Oil Circuit Breakers and Oil Break Switches 
Allen-Bradley Co., 1305 S. First, Milwaukee, Wis 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. , OU WILL FIND new 
Ward Leonard Electric Co., 33 South St., Mount Vernon, 

et Be 


Ghieret; seealetinn manufacturers’ literature 


Acme Wire Co., New Haven, Conn 

grand & Co., William, 268 Fourth Ave., New York, ‘Turbo.’ . 

Consumers Rubber Co., Cleveland, O listed on page 55—Send 

General Electric Co., Bridgeport, Conn - 

Mic a Ins ulator Co., 200 Varick, New York, N. Y. ‘‘Armatite’’ 
“Micanite.’ 


the coupon for your 
CLUTCHES & COUPLINGS, Transmission 


Flexible, Magnetic, Automatic & Pneumatic Types 


. 
General Electric Co., Schenectady, N. Y copies. 


Higbee Rubber Co., 114 N. Warren, Syracuse, N. Y 


COIL (Coils) 


Armature and Field. See Coils. Finished. ; 

Choke (Radio). See Radio Receiver Parts DIES, Die Makers 

Driers & Impregnators. See Ovens Chicago Molded Products Corp., 2144 Walnut, Chicago, 1 
an. See Coils, Finished 

High Frequency. See Radio Receiver Parts 

Impregnators, Vacuum. See Ovens. Industrial ELECTRODES FOR GAS SIGNS 


Induction. See Coils, Finished 





. L . Universal Clay Products Co., 1525 First, Sandusky, O 

Radio. See Radio Receiver Parts 

Resistance. See Units, Rods & Grids; also Radio Re- . es 
ceiver Parts ELECTROMAGNETS. See also Coils, Finished 

Testers See Testers. Coil. . . . ve tee =< aes 3 

Winders, Induction Coil. See Winding Machines, Coil Supreme Electric Products Cort ‘9 Mt Hope Ay 


Rochester, N. Y. 





COILS, Finished 


Armature, Field, Electromagnet, Induction Coils and 


ENGRAVING MACHINES 


Solenoid Portable Bench and Pedestal Outfits for Marking Metal 
: s Schmi . jeo. " £102 avenswooc » *hica st 
Acme Wire Co., New Haven, Conn. Schmidt, Inc., Geo. T., £102 Ravenswood Ave., Chici ] 
American Enameled Magnet Wire Co., Port Huron, Mich 
me Iden Mfg. Co., 4633 W. Van Buren, Chicago, Ill FERRULES 

‘oils. Inc., 1183 Eddy, Providence, R. I ‘ . , wa . ‘ » 
Electrical Coil Winding Co., 2731 Saunders, Camden. N. J arse gg oS. vee Ave., Providence, R. 1 
General Cable Corp., 120 Lexington Ave., New York, N. Y. Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Roebling’s Sons €o,, John A., Trenton, N. J. 





FIBRE, Phenol 
COMMUTATORS Laminated Bakelite; Sheet, Rod, Tube, Gear Stock 


Homer Commutator Corp., 4750 Hough Ave., Cleveland, Ohio Formica Insulation Co., 4638 Spring Grove Ave., Ci 


nati, O. 
Iten Fibre Co., 5403 Bower Ave., Cleveland, O 
COMMUTATOR STONES Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Lamicoi 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, II! National Vulcanized Fibre Co.. Wilmington, Del. ‘‘Vul-Cot 
‘*Phenolite”’ 
CONDENSERS, Radio Electrolytic Synthane Corp., Oaks, Pa. 


Taylor & Co., Inc., Norristown, Pa 


Acme Wire Co., New Haven, Conn Wilmington Fibre Specialty Co., Wilmington, Del. “Oh: 


B. L. Elec. Mfg. Co., St. Louis, Mo 


CONNECTORS, Wire FIBRE, Vulcanized 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, IIl. Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats 
Sherman Mfg. Co., H. B., Battle Creek, Mich. Screw Products 


— Fibre Products Co., 1402 Walnut, Wilmingtor 
. : D 
CONTACTS, See Points, Contact 


Consumers Rubber Co., 1302 Ontario, Cleveland, O. 
Iten Fibre Co., 5403 Bowen Ave., Cleveland, O 
CONTAINERS, Battery, Hard Rubber National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peerles 


Stokes Rubber Co., Jos., Trenton, N. J. Taylor Co, Inc, Norristown, Pa 


Wilmington Fibre Specialty Co. Wilmington, Del, ‘‘Fyber- 
CONTROLLERS, Motor. See Complete Motor oid,’ ““Ohmoid’’ 3 . 
Control Table, in Editorial Section, page 41. 


FLASHERS, Sign 
CONTROLS, Temperature and Valve Leland Electric Co., Dayton, O. ‘‘Kontrolar’’ 


Mercoid Corp., 4215 Belmont Ave., Chicago, III. Ulanet Co., George, 85 Columbia, Newark, N 
Ulanet Co., George, 85 Columbia, Newark, N. J 


CORD, FLEXIBLE, HEAVY DUTY 
American Steel & Wire Co., 208 S. LaSalle. Chicago, Ill 





FLEXIBLE CORD. See Cord, Flexible 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. FLEXIBLE SHAFTING 

Diamond Braiding Mills, Chicago Heights, Ill. Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 
General Cable Corp., 420 Lexington Ave., New York, N. Y. White Dental Mfg. Co., S. S., Industrial Div., Knickerbocker 
General Electric Co., Section Y-229, Merchandise Dept., Bldg., New York, N. Y. 


Bridgeport, Conn, 
Roebling’s Sons Co., John A., Trenton, N. J FURNACES, Electric 
CORD, HEATER Annealing, Enameling, Heat Treating 
General Electric Co., Schenectady, N 
White Dental Mfg. Co., S. S., Industrial Div., Knickerbocker 
Bldg., New York, N. ¥. 


(Asbestos covered stove heater cord and range wire.) 
American Steel & Wire Co.. 208 S. LaSalle, Chicago, III. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Diamond Braiding Mills, Chicago Heights. I'! 


Driver-Harris Co., Harrison, N. J. ‘‘Veriflex.’’ FUSE CLIPS AND MOUNTINGS 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 








General Electric Co., Section . Merchandise Dept., Einge eaves Fn & Products, Inc., 5629 Madison Roa 
igs —.. our — “Salamander.” Littlefuse Laboratories, 1752 Wilson Ave., Chicago, Il 
Roebling’: Sons Co Sohn hk Trentor ae Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. 1 

? a eee oe euros © Sherman Manufacturing Co., H. B., Battle Creek, Mic! 
CORES, Resistance Coil 3 


American Lava, Chattanooga, Tenn. 





Colonia! Insulator Co., 973 Grant, Akron, Ohio. ‘‘Porcelex’ 
General Electric Co., Schenectady, N. Y LOW F U on E 7+ 
Star Porcelain Co., Trenton, N. J. ‘‘Thermolain’’ RANGE 

INSTRUMENT LITTELFUSES, 


COUNTERS, Magnetic, Electric 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 


CUPS, Oil and Grease 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Il. 


1/100, 1/32, 1/16, %, %, %. *%- 

» 1, and 2 amps., positively 
protect meters, radios, amplifiers, etc. 
Also made in 1000, 5000, and 
10,000 volt ranges for brosdcast 
equipment, etc. 





y for 
instructive bulletin 


2 a ty rT ho = Littelfuse Laboratories 
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PACHA E 


Laminated Bakelite 


Dependable Uniformity in Electrical 
and Mechanical Properties 


DIELECTRIC STRENGTH * LOW WATER ABSORPTION 
STRUCTURAL STRENGTH + LOW SURFACE LEAKAGE 
CLEAN PUNCHING += MACHINEABILITY 
IMPACT STRENGTH + APPEARANCE 


———————— 
CORPORATION N OAKS-PENNA 
—_— 


Bat OFFICES IN PRINCIPAL CITIES 
a Sheets, Tubes, Rods, Fabricated Parts 
Silent, Stabilized Gear Material 


To Accurately Control 
Liquid Temperatures 


Sere 


Prompt SERVICE 
ET in touch with ITEN for 


eG = prompt service on all your 

a ° re requirements. Thirty - five 

Use “DIAMOND H” Thermostats vous of “Mineaiad hale.’ Tibet 

You can depend on this thermostat not only for Tubes, Rods, Washers and Special 

accuracy but for continuous use for a long time. & ; Shapes — any size, thickness or 

It is made as are all “Diamond H” products and ee quantity 

that means there is nothing better. Designed for ve : eos ‘ : 
use on electric water heaters and for the control of hay li e For Service, try ITEN 
other liquid temperatures. Send for details of Ther- = Write — Phone — Wire 


ag ae The ITEN FIBRE CO. 


cago, Il Me 
once ] 4 e -» ° 
stil <t# No. 10973 is the latest 
ri ~ “Diamond H”  thermo- } 5403 Bower Avenue 
®. J . 
Thermustat Stat for electric ranges. CLEVELAND, OHIO 
No. 10973 It is a small, compact, , a 
Chicago Office: 217 No. Desplaines St. 


for electric : . . 
‘ indicatin ty e 
ranges dica S type 


aant sd The HART MEG. CO. 


or broadcast 


HARTFORD, CONN. 


adison Roa 


tories 
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“THEY LIVE ON THE JOB” 


Specialists in accurate gears for electric 
appliances and mechanical devices. 


Massachusetts Gear & Tool Go. 


42 Nashua St. Woburn Mass. 


FUSES, Enclosed 


General Electric Co., Merchandise Dept 
Littlefuse Laboratories, 1752 Wilson Ave 


GEAR MOTORS. See Motors 
GEAR STOCK 


Laminated See Fibre, Phenol 
Hard Rubber. See Rubber, Hard 


GEARS AND PINIONS, Rawhide & Comp 


Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Ill 

General Electric Co., Schenectady, N. Y. ‘‘Fabroil,’’ ‘“Tex- 
toil,’’ ““Textolite”’ 

Mechanical Specialties Mfg. Co., 2635 Canton, Chicago 

National Vulcanized Fibre Co., Wilmington, Del 

Perkins Machine & Gear Co., 151 Circuit Ave., 
Mass 


Bridgeport, Conr 
Chicago, Ill 


Springfield 


GEARS AND PINIONS, Iron and Steel 


Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Ill 

Massachusetts Gear & Tool Co., 42 Nashua, Woburn, Mass 

Mechanical Specialties Mfg. Co., 5 Canton, Chicago, Il 

Perkins Machine & Gear Co., 151 Circuit Ave., Springfield, 
Mass. 


GEARS AND PINIONS, Rawhide 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Ill 





GENERATORS, Plating. See Plating Genera- 
tors 


GRINDERS, Commutator 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill 


HANGERS, Ball and Roller Bearing 
S. K. F. Industries, Inc., 40 E. 34th St., New York, N. Y 


HEATERS, Industrial 


Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, Pa 
*“‘Chromalox"’ 


INSTRUMENTS, Laboratory Standard 


General Electric Co., Schenectady, N : 
Weston Eleci. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


INSTRUMENTS, Pocket 


Weston Elecl. Instrument (Corp 582 Frelinghuysen Ave., 
Newark, N. J 


INSTRUMENTS, Portable and Switchboard 


General Electric Co., Schenectady, N. Y 

Wagner Electric Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. ‘‘Illuminometer,”’ ‘‘Pin-Jack’’ 


INSULATION (Insulating) (Insulators) 


Beads. See Beads, Insulating 
Compounds. See Wax and Compounds 
Paint. See Paint, Varnish, Lacquer 
Tubing. See Tubing, Varnished Fabric 
Varnish. See Paint, Varnish, Lacquer 
Wax. See Wax and Compounds 


LACQUER, Paint, Varnish 


Acme Wire Co., New Haven, Conn. 

Dolph Co., John C., 168 Emmet, Newark, N. J 
“*Electric Lacquer’ 

General Electric Co., 
““Glyptal’’ 

Mica Insulator Co., 200 Varick, New York, N. Y 

Zophar Mills, Inc., 242 Lorraine, Brooklyn, N. Y 


LAVA 


American Lava, Chattanooga, Tenn 


LIGHTS, Pilot 


Kirkland Co., H. R., 75 West St 
Unit’’ 


LUGS, Copper 


General Electric Co., Schenectady, N. Y 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., Cir 
cinnati, Ohio 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich 


LUMINOUS SPECIALTIES 


General Electric Co., Merchandise Dept., 
“*Radieye”’ 


Chinalac,’’ 
Merchandise Dept., Bridgeport, Conn 


Linolac 


‘‘Alsimag’’ 


New York, N. Y Bulls-I 


Bridgeport, Conn 





Makers of precision Small Gears, Worms,! 
Cams, Mechanisms, ete. . .. Ask for inter- 
esting leaflets on typical jobs 


“The Gear 
Engineers’’ 
— 


2635 Canton St. 


CHICAGO, ILL. 
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Swivel Attachment Plugs 


They “Keep the Kinks Out 
of Cords,’ which means 
longer life and better serv- 
ice from appliances. Swivel 
shell turns, cord and_ base 
are stationary. Attached and 
detached with one hand. One- 
piece construction. Fit stand- 
ard Edison screw base sockets 
and receptacles. 

Benjamin Electric Mfg. Co. 


DES PLAINES (Chicago Suburb), ILL. 
New York Chicago San Francisco 





MALLETS & HAMMERS, Raw Hide 


Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Il 


MARKERS AND STAMPERS, Metal 


(See also Engraving Machines.) 
Schmidt, Tne Geo. T., 4102 Ravenswood <Ave., Chicago, Il. 


MELTING POTS AND LADLES, Solder 
Dunn, In Struthers, 188 N. Juniper, Phila., Pa. ‘‘Dunco’’ 


METAL 


Cutting Outfits. See Welding Rods & Equipment 
Marking Outfits. See Engraving Machines Also Markers 
and Stampers, Metal. 


MICA 


Shades. See Shades. Mica 
Tape. See Tape, Mica. 
Underenutters. See Slotting Machines & Tools 


MICA 

sakelite Corp., 247 Park Ave., New York, N. Y 

Brand & Co., William, 268 Fouth Ave., New York, N. Y. 

Consumers Rubber Co., 1302 Ontario, Cleveland, O 

Glenn & Co., J. J., 35 S. Desplaines, Chicago, Tl 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Mican- 
ite’’ 


New England Mica Co., Waltham, Mass 


MOLDED Insulation 


Dies. See Dies, Die Makers 
Laminated. See Fibre, Phenol 


MOLDED Insulation 


American Record Corp., Scranton, Pa. 
nolic”’ 

Sakelite Corp., 247 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 2144 Walnut, Chicago, III 

Formica Insulation Co., 4638 Spring Grove Ave., Cincinnati, 
Ohio 

General Electric Co., Schenectady, N. Y 
tolite,”” ‘‘Mycalex’’ 

Macallen Co., 16 Macallen, Boston, Mass. 

Stokes Rubber Co., Jos., Trenton, N. J 


*‘Lacanite,’’ ‘‘Phe- 


*‘Cetec,”” “‘Tex- 


MONEL METAL 


Driver-Harris Co., Harrison, N. J. 


MOTORS—See complete Motor Table in Ed- 
itorial Section, pages 32-33. 


NICKEL AND NICKEL-SILVER 


Driver-Harris Co., Harrison, N. J. 

Riverside Metal Co., Riverside, Burlington County, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Seymour Mfg. Co., 49 Franklin St., Seymour, Conn 


OVENS, Industrial and Laboratory 


Annealing, Temper Drawing, Mold Baking, Et 
General Electric Co., Schenectady, N. Y 


PAINT. See Lacquer, Paint, Varnish 


PANEL METERS. See instruments. 


PAPER, Insulating 


Fish Paper, Press Board, Fibre Board, Fuller Board 

Brand & Co., Wm., 268 Fourth Ave., New York, N. Y 
‘*Turbonite’’ 

—o Fibre Products Co., 1402 Walnut, Wilmington 
del. 

Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Armatite,”’ 
“‘Armo,’’ ‘‘Micanite’’ 

National-Vulcanized Fibre Co., Wilmington, Del. 
lite,’” “‘C-F,’’ ‘‘Peerless’’ 

Taylor & Co., Inc., Norristown, Pa 

West Virginia Pulp & Paper Co., 230 Park Ave., New York, 
N. ¥Y “‘Electrite’’ 

Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Fyhberoid’’ 


“‘Campbel- 





°o 


Dependable ELECTRICAL INSULATION 
Varnishes, Compounds 
and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 
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KIRKLAND 
ULLS-I-UNI 


U. S. Patent No. 1858994—May 17, 1932 
One hole mount- 
ing — any thick- 
ness panel to 1\” 

lamps 6-110 Y, 
Rear terminals 
1” lens. Jewelled 
or frosted - color 
effects-numbers 
Used extensively 
for all pilot light 
and visual signal 
purposes. 

Write for 

Circular 


THE H. R. KIRKLAND CO. 
75 West St., New York, N. Y. 


Distributed by Graybar Electric Co. 





PEGS, Armature 


Mica Insulator Co., 200 Varick, New York, N. Y 
National Vulcanized Fibre Co., Wilmington, Del 


PENDANTS, Socket Chain 


Bead Chain Mfg. Co., Bridgeport, Conn 


PHOSPHOR BRONZE 


Driver-Harris Co., Harrison, N. J 

Riverside Metal Co., Riverside, Burlington County, N 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn 


PHOTO-ELECTRIC CELLS AND TUBES 


Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa 

General Electric Co., Schenectady, N ' 

Weston Electrical Instrument Corp., 582 Frelinghuy Ave 
Newark, N. J. ‘‘Photronic’’ 


PILLOW BLOCKS. Balland Roller Bearing 
SKF Industries, Inc., 40 E. 34th St., New York, N. Y 


PILOT LIGHTS. See Lights, Pilot 


PLATING GENERATORS 


Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 


Baker & Co., Inc., 54 Austin, Newark. N. J 
Wilson Co., H. A., 97 Chestnut, Newark, N. J W 





PLUGS & CORD SETS 


American Steel & Wire Co., 208 S. LaSalle, Chicago, Ill 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill Aircool 

Benjamin Elec. Mfg. Co., Des Plaines, Ill. (Swivel 

Diamond Braiding Mills, Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, N. ¥ 

Generil Electric Co., Merchandise Dept., Bridgeport, Conn 
“Ge-Flex,’’ ‘‘Tell-tale Tap.’’ ‘‘Unicord’’ 

Hart Mfg. Co., Hartford, Conn 


POINTS, Contact 


Platinum, Silver, Tungsten and Special Alloys 
Baker & Co., Inc., 54 Austin, Newark, N. J 
General Plate Co., 36 Forest, Attleboro. (Laminated 
Wilson Co., H. A., 97 Chestnut, Newark, N. J Wilco 


PORCELAIN, Special Shapes 


Akron Procelain Co., Akron, Ohio 

American Lava, Chattanooga, Tenn 

Colonial Insulator Co., #73 Grant, Akron, Ohio. ‘*Porceler 

Star Porcelain «o., Trentun, N. J. ‘‘Nu-Blac,’’ ‘“Thermolai: 
**Vitrolain”’ 

Universal Clay Products Co., 1525 First, Sandusky, Ohio 





POROUS CUPS 


(Unglazed earthenware cups for primary (wet) batter 
Colonial Insulator Co., 973 Grant, Akron, Ohio 


PULLEYS, Motor Shaft 


Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago 
General Electric Co., Schenectady, N. Y 
National Vulcanized Fibre Co., Wilmington, Del 


PUMPS, Vacuum 
General Electric Co., Schenectady, N. Y 


RADIO RECEIVER PARTS. 


(See also Specific Headings.) 
Allen-Bradley Co., 1305 S. First, Milwaukee, Wis 
B-L Electric Mfg. Co., St. Louis, Mo. 


Tobe Deutschmann Corp., Canton, Mass ( (Interference 


Eliminators. ) 


Ward Leonard Electric Co., 33 South St., Mount Vernon 


N. 


RADIO TUBE & LAMP PARTS 


Filaments, Support Wires, Strip, Screen, Mesh Plates 


Tubing, Special Stampings and Screws. 
Driver-Harris Co., Harrison, N. J. 


Roebling’s Sons Company, John : Trenton, N. J 


HYVOLT 
ELECTRICAL INSULATION 
Everything for Motors, Generators and 

Transformers 
Write for NEW Catalog 
J. J. GLENN & COMPANY 
35 Se. Desplaines St., Chicago, Ill. 
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YOUR PRODUCT... 


SAFEGUARD 
PROTECTING 


Manufacturing 


ITS ACCEPTABILITY BY 
ITS OPERATING EFFICIENCY 


Wherever heat, flame, moisture, oils or acids present an extreme prob- 
lem, Deltabeston, the pioneer of asbestos insulations, offers a complete 
line of wires and cables to meet the most exacting service requirements. 
Practically indestructible, each type offers a margin of safety which is 
uniform, permanent and dependable, assuring uninterrupted service at 


all times. 


Specify Deltabeston and protect 


your product’s operating efficiency. 


Write for further information and samples to Section Y-229, Merchandise 


Department, General Electric Company, Bridgeport, Connecticut. 


Dis- 


tributed by G-E Merchandise Distributors and Graybar Electric Company. 


Magnet Wire 
Station Cable 
a Electrical 
Switchboard Wire Qn Or4s 
Motor Leads eee 
Headlight Wire 
Cab Cord 
Stove Wire 


Control Cable 


Fixture Wire 
Range Wire 
Heater Cord 


GENERAL @ ELECTRIC 


DELTABESTON 


MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
SELL LL LL a a RE IE IES ANNE AR NR ARR  S 


in 
Sheets s 
Rods, 


Tubes, 


Special 


...also Shapes 


Fyberoid 
and 
Ohmoid 


WILMINGTON 
\ FIBRE SPECIALTY COMPANY 


Wilmington, Delaware 


This C.P.&F. 
base replaced 
aj big saving. 


stamped 
casting 


Save Money With G.P.&F. Stampings 


Fluted steel tub drawn 
and porcelain - enam- 


eled by C.P.&F. 


Stainless Steel Shell 
Drawn and Welded by 
Gc. P. & F. 


If you use pressed metal parts of 
any kind—let us suggest possible 
improvements. 

If you haven’t used stampings, let 
us have drawings or samples of cast- 
ings or parts that you think might 
be redesigned in pressed metal. A 
suggestion may save you many thou- 
sands per year—add strength and 
beauty to your product. 

If you are working on new prod- 
ucts in your drafting room—let us 
show you ways to cut costs and get 
into production quicker. G.P.&F. 
die estimates are accurate—over 50 
years of experience under the same 
management. 

Ask for booklet, 


Modern 


“In Harmony 
Progress.” 


GEUDER, PAESCHKE & FREY CO. 
1409 W. St. Paul Ave., 
Milwaukee, Wis. 

370 W. Ohio St., Chicago, Ill. 


Sales Representatives in Principal Cities 
in All Parts of the Country 


With 











SLATE CO. 


Monson 


Black, Oil 


Quarri 
Monson, 


Office, Portland, Main 














RECEPTACLES, Plug, Heavy Duty 



































Newark, N. J. 












RESISTORS 

































RUBBER, Hard 


Ebonite, Vulcanite, Bu 












































SILVER 

Baker & Co., Inc., 54 Austin, Newark, N. J 
Driver-Harris Co., Harrison, N. J 

Handy & Harman, 82 Fulton, New York, N 

Wilson Co., H. A., 97 Chestnut, Newark, N. J 


‘ 


RHEOSTA 











5307 Ravenswood Ave.. Chicago. 





PORTLAND-MONSON 


Quarriers of 


Slate 


for Electrical 
Purposes, Natural 


Finish 
es: 
Maine 


e 


shings, Discs, Knobs, Gears 
Stokes Rubber Co., Jos., Trenton, N. J 
SCREW MACHINE PRODUCTS 
Barnes Co., Wallace, Bristol, Conn 
Brandywine Fibre Products Co., 1402 Walnut, Wilmingtor 
Del. 
Linden & Co., 891 Broad, Providence, R. I 
National Vulcanized Fibre Co., Wilmington, Del 
Peck Spring Co., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Wilmington Fibre Specialty Co., Wilmington, De 
SCREWS, Machine 
Progressive Mfg. ©o., Torrington, Conn 
Scovill Mfg. Co 65 Mill, Waterbury, Conn 
SEPARATORS, Magnetic 
Supreme Electric Products Corp., 79 Mt. Hope Ave., 
ester, N. Y 
SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y 
New England Mica Co., Waltham, Mass 
SHELLS, Screw Socket 
Patton-MacGuyer Co., 17 Virginia Ave Providence, R. I 


\ Sil F 








TS 


High in Quality — Low 
Adjustable Price — Small in Size — 
Resistance Constant in Resistance — 
at tts BEST Light in weight — Neat in 
Appearance. 


NATIONAL ELECTRIC CONTROLLER CO. 











Roch 
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THE COMPLETE LINE 


SHERMAN 


Copper and brass; clip, ring, flat, 
single ear, rolled, etc. Write for 
Bulletin 13. 


TERMINALS 


Sold Through Jobbers 
H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 






















SLATE 


General Electric Co., Merchandise Dept., Bridgeport, Conn (atee ‘Haibdisbatdl Miaka: ehateaestees.) 
Portland-Monson Slate Co., Portland, Me. 
RECTIFIERS 
B-L Electric Mfg. Co., St. Louis, Mo SLOTTING MACHINES AND TOOLS, Com- 
General Electric Co., Section A-229, Merchandise Dept., mutator 
Bridgeport, Conn. 
(Mica Undercutters) 
General Electric Co., ee a Ss. 
REGULATORS, Temperature Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill. 
Dunn, Inc., Struthers, 138 N. Juniper, Phila, Pa Dunco’’ 
Merceid Corp., 4215 Belmont Ave., Chicago, Iil SOCKET REDUCERS AND EXTENSIONS 
Benjamin Elec. Mfg. Co., Des Plaines, Ill 
REGULATORS, Voltage General Electric Co., Section W-329, Bridgeport, Conn. 
Ward Leonard Electric Co., 33 South St., Mount Vernon, 
mn. ¥. SOCKETS AND RECEPTACLES, Lamp 
Senjamin Electric Mfg. Co., Des Plaines, Ill 
RELAYS General Electric Co., Section W-329, Bridgeport, Conn 
(See also Circuit Breakers and Thermostats ha 
Allen-Bradley Co., 1305 8. First, Milwaukee, Wis ‘ 
Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa Dunco,”’ SOLDER, Acid Core 
“Mid Getts"’ by Chemical Co., 60 McDowell, Columbus, Ohio. ‘*Ruby- 
General Electric Co., Schenectady, N. Y ee mical Co., 60 McDowell, Columbus, rio ry 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H 
peeene Dese.. Sa Are. ee Ill i ali 
Signal Engineering ffg. Co., 16 Ea th St., New ork . 
Ward Leonard Electric Co., 33 South St., Mount Vernon, SOLDER, Silver j ; ’ 
i « Handy & Harman, 82 Fulton, New York, N. Y “Sil Fos’’ 
Weston E<ecl. Instrument Corp., 582 Frelinghuysen Ave., White Dental Mfg. Co., S. S8S., Industrial Div., Knicker- 


bocker Bldg., 
Wilson Co., 


New York, N. Y. 


H. A., 97 Chestnut, Newark, N. J. ‘‘Wilco’’ 












Allen-Bradley Co., 1305 S. First, Milwaukee, Wis : SOLDERING COMPOUNDS 
Electrical Coil Winding Co., 2731 Saunders, Camden, N. J Stick, Paste, Flux, Salts, Fluid. 
Globar Corp., Niagara Falls,  * 4 General Electric Co., Section W-329, Bridgeport, Conn 
White Dental Mfg. Co., S. S., Industrial Div., Knicker- Ruby Chemical Co., 60 McDowell, Columbus, Ohio. ‘‘Ruby- 
bocker Bldg., New York, i fluid,’’ ‘‘Red-Letter’’ 
Ward Leonard Electric Co., 33 South St., Mount Vernon, 
= 
F SOLDERING IRONS 
RHEOSTATS General Electric Co., Schenectady, N. Y 
Motor Starting, Field and Speed Regulating, Meter Test- 
ing, Plating Tank, Dimmers. See also Motor Control SPRINGS 
Allen Beatie Con 1305 S. First, Milwaukee, Wis American Steel & Wire Co., 208 S. LaSalle, Chicago, Ill 
General Electric Co. Schenectady, N. Barnes Co., Wallace, Bristol, Conn. 
Globar Corp., Niagara Falls, ; Barnes-Gibson-Raymond, Inc., 6400 Miller Ave., Detroit. 
National Electric Controller Co., 5307 Ravenswood Ave., Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn. N. Y. 
Chicago, Ill Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, III 
Ward Leonard Electrie Co., 33 South St.. Mount Vernon Peck Spring Co., Plainville, Conn. 
N Controlite “Universal,’’ ‘‘Vitrohn Raymond Mfg. Co., Corry, Pa. 


STAMPINGS, Small 


Small Stamped Metal Parts for Electrical Devices. 
Barnes Co., Wallace, Bristol, Conn 
Benjamin Electric Mfg. Co., Des Plaines, Ill 
Fischer Spring Co., Chas. 238 Kent Ave., Brooklyn, N. Y 
Geuder, Paeschke & Frey, Inc., 1409 W. St. Paul Ave., Mil- 
waukee, Wis 
Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I 
Sherman Mfg. Co., H. B., Battle Creek, Mich 
STAMPINGS, LARGE 
Geuder, Paeschke & Frey, Inc., 1409 W. St. Paul Ave., Mil 
waukee, Wis 


REW MACHINE 


PRODUCT § 


Send us your specifications for an estimate 


LINDEN & COMPANY 
in Brass or Steel 891 Broad St., Providence, R. |. 
























Write for Bulletin 
ENGINEERING 


PRODUCTS 
CORP. 


58 Amherst St. 
Cambridge, Mass. 





























UNFAILING PERFORMANCE 
ASSURED 


WRITE FOR BULLETIN 500 
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For further details on 



















products listed in this 
Index, see INDEX TO 
ADVERTISERS, Page 
74. of this issue. 





STEEL BARS & SHAPES 
Ryerson & Sons, Jos. T., Chicago, Ill. 


STEEL SHAFTING, SCREW STOCK 
Ryerson & Son, Jos. T., Chicago, Ill. 


STEEL SHEETS, Electrical 


Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Youngstown, O. ‘‘Sil Con’’ 
Ryerson & Sons, Jos. T., Chicago, Ill. 


STEEL, STAINLESS 





American Steel & Wire Co., 208 S. La Salle, Chicago, Il! 
Republic Steel Corp., Youngstown, O. 

Ryerson & Son, Jos. T., Chicago, Ill 

STEEL, Strip 

American Steel & Wire Co., 208 S. La Salle, Chicago, 1) 
Barnes Co., Wallace, Bristol, Conn. (Hot Rolled.) 
Republic Steel Corp., Youngstown, O. ‘‘Sil Con’’ 


Ryerson & Sons, Jos. T., 
Thomas Steel Co., 
Coated. ) 


Chicago, Ill. 
Warren, O. (Zine or Copper, Electro 





STRIPPERS, Wire 


Wenco Mfg. Co., 3048 Sheffield Ave., 
Wire Stripper Co., 1727 Eastham 
*“Speedcraft’’ 


Chicago, 
Ave. E., 


Ili. ‘‘Simpler 


Cleveland, 0 


SWITCHES, Mercury 


Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dun 

Engineering Products Corp., 58 Amherst St., Cambridge, Mass 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H”’ 

General Electric Co., Merchandise Dept., Bridgeport, Cor 


**Kon-nec-tor,”’ ‘‘Cooper-Hewitt’’ 


Leland Electric Co., Dayton, Ohio. ‘‘Kontax,’’ ‘‘Kontrolar 
Mercoid Corp., 4215 Belmont Ave., Chicago, IIl. 
Ward ~e Electric Co., 33 South St., Mount Vernor 
SWITCHES, Remote Control 
Push Button, Magnetically Operated. 
Allen-Bradley Co., 1305 8. First, Milwaukee, Wis 
Burgess Laboratories, Inc., C. F., 206 E. 44th St., New York 
Dunn, Inc., Struthers, 138 N. Juniper St., Phila., Pa 
‘Dunco”’ 
General Electric Co., Merchandise Dept., Bridgeport, Co 
Hart Mfg. Co., Hartford, Conn., ‘‘Diamond H’’ 


Ware Leonard Electric Co., 33 South St., Mount Vern 












SWITCHES, Snap 


Benjamin Electric Mfg. Co., Des Plaines, 
General Electric Co., Merchandise Dept., 
Hart Mfg. Co., Hartford, Conn. 


Til. 
Bridgeport, ( 
“Diamond H’’ 


SWITCHES, Snap; Heavy Duty 


For Electric Range and Small Motor Control. 
Burgess Laboratories, Inc., C. F. 206 E. 44th St., New 
York, N. Y. ‘‘Micro’’ 
General Electric Co., Merchandise Dept., Bridgeport, ( 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H 
SWITCHES, Tank 
General Electric Co., Schenectady, N. Y. 
SWITCHES Time 
General Electric Co., Schenectady, N. Y 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H"’ 
Khodes, Inc., M. H., Hartford, Conn. ‘‘Mark-Time 
Walser Automatic Timer Co., Chrysler Bldg., New Y: 
TACHOMETERS 
Weston Elecl Instrument Co., 582 Frelinghuyse: \ 


Newark, N. J. 


TAGS, Terminal 


National Band & Tag Co., Newport, Ky 














TAPE; Cotton, Linen, Silk 


Tape, Sleeving, Webbing. 
Consumers Rubber Co., 1302 Ontario, Cleveland, 0 
all,’’ “‘Criterion’’ 
General Electric Co., Schenectady, N. Y. 
Glenn _& Co., J. J., 35 8S. Desplaines, Chicago, 11! 
Mica Insulator Co., 200 Varick, New York, N. Y. 


Saale 









ADE of Alumi: 
or copper. PF 
or stamped as ordered 
Five styles — widths 
from 4% to % in. Write 
for free samples & prices 


marking wires NATIONAL BAND Newport, 
cables, etc. JARI Ky. 
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FREE SAMPLE oo mevowen st., 


Newport Columbus, O. 


Ky 


$< -—— 


k 
hicago, Ill 
Chicago, | 
led ) 
n 
per, Electr 
i SI ipier . 
ees Get in touch with us. There is a reason. 
| May we hear from you? 
Pa D | 
pom || BRANDYWINE FIBRE PRODUCTS CO. 
geport, Cor 1402 Walnut St., Wilmington, Del. 
**Kontrolar \\ — ~ ——— oe | 
ount Ver 
New 
t., New rk e a e ° 
Phila., Pi Uniformly—With This Machine 
geport 
— The dial carries letters and figures. Assures 
fast and neat marking by inexperienced help. 
Many electrical manufacturers use 
igepor this machine and our other types of 
marking tools. It would pay 
you to investigate. 
ith st Write for 
igeport Catalog 
Geo. T. Schmidt, Inc. 
4102 Ravenswood Avenue 
Chicago, III. 
-Time 
New ———EEEeEE————————— 
ghuys \ | q RP P = 
| qi a , 
| SOLDERING & 
SOLDERING . TINNING | TINNING FLUX 
sia ** Ask the Old Timers”’ 
Y. For 25 years a favorite,—it 
makes cleaner, tighter, and 
more lasting joints. Now in 
a three convenient forms,— 
ieee Liquid, Paste and Core Solder. 
Alum nue When aii for vena ask 
~ a i é for our bulk prices. 
i— Wi der Send for a Y , 
oe oven THE RUBY CHEMICAL CO. 
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GIVE YOUR PRODUCT 


CONTROL resr: 


¥ you would like to know how 
Shakeproof can improve the per- 
formance and lasting satisfaction of 
your product —make this simple test. 
First, equip one of your products with Aetide 
Shakeproof Lock Washers and pack Fe 
it ina shipping case along with another 
taken from your regular stock. Then, 
turn these over to your shipping de- 
partment with instructions to give 
them plenty of rough handling— just asi iaiiaiad ‘ 
like the treatment they might experi- [Shy ‘of this complete 
ence in shipment to a Sanpeaet Commas. - 
dealer. Next, unpack frany advantages that 
them and examine each Shakeproof offers—also 
: shows new patented 
connection—what you = Shakeproof products. 
see will tell you more 
about Shakeproof protection and why it cuts 
down complaints and repair costs than any- 
thing we can say. See for yourself — send for 
testing samples today! 


SHAKEPROOF 
Lock Washer Company 


{Division of Illinois Tool Works} 
2533 N. Keeler Ave. Chicago, III. 
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TAPE, Mica 


Mica Insulator Co., 200 Varick, New York, N. Y 
TAPE, Rubber and Friction 
General Electric C« Merchandise Dept., Schenectady, N. Y 


‘‘Paragon”™ 
Mica Insulator Co., 
Roebling’s Sons Co., 


200 Varick, New York, N. Y 
John A., Trenton, N. J 


TAPE, Varnished Fabric 


Acme Wire Co., New Haven, Conn 
General Electric Co., Merchandise 
Mica Insulator Co., 200 Varick, New 


Dept., 


Bridgeport, Conn 
York is 


TERMINALS & CONNECTORS 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. 1 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

TESTERS, Coil 
(Includes Armature Growers, trouble shooters and other 

portable testing devices) See also Instruments 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. 

TESTING LABORATORIES 

Electrical Testing Laboratories, 80th St., & East End Ave 
New York, N. Y 

THERMOSTATIC METAL 

Baker & Co., Inc., 54 Austin, Newark, N. J 

Chace Valve Co., W. M., 1608 Beard Ave., Detroit, Mich 

Wilson Co., H. A., 97 Chestnut, Newark, N. J. ‘‘Wilc« 

THERMOSTATS 

Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘“‘Dune 

General Electric Co., Schenectady, N. Y 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H”’ 

Mercoid Corp., 4215 Belmont Ave., Chicago, Ill Pyro 
therm,”” ‘‘Sensatherm,’’ ‘‘Vasaflame’’ 

Midget Thermostat, Inc., 6 Dawson, Newark, N. J. 

Supreme Electric Products Corp., 79 Mt. Hope Ave., Roch- 
ester, N. Y. 

Ulanet Co., George, 85 Columbia, Newark, N. J. ‘‘Pygmy’ 

TIMING DEVICES 

Walker Automatic Timer Co., Chrysler Bldg., New York, N.Y 

TINSEL, Cord and Thread 

Diamonm@ Brading Mills, Chicago Heights, 11) 

General Electric Co., Merchandise Dept., Bridgeport, Conn 

TOOLS, Portable, Motor Driven 

(Flexible Shaft for Grinding, Drilling and Buffing.) 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mc 

White Dental Mfg. Co., S. S&., Industrial Div., Knicker 
bocker Bldg., New York, N. Y. 

TRANSFORMERS 

For Oil Burners, Gas Tube Signs, Etc. 

General Electric Co Merchandise Dept., Bridgeport, Conn 

Mercoid Corp., 4215 Belmont Ave., Chicago, II. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, M« 

33 South St., Mount Vernon, 


Ward a Electric Co., 


TUBES, Paper; Cores, Sleeves, Bushings 
Cleveland Container Co., 10330 Berea Rid., Cleveland, O 


TUBING, Brass & Copper 


Iisco Copper Tube & Products, Inc 
cinnati, Ohio. 
Scovill Mfg. Co., 


, 5629 Madison Rd., Cir 


65 Mill, Waterbury, Conn 


10 





“PIGMY” 
THERMOSTATS for manufacturers of heat- 


& “CIGARETTE” 


ing pads, aquarium heaters, appliances, etc. Thermal 
controls built to specifications for every industrial 
and commercial application. 


Geo. Ulanet Co., 85 Columbia St., Newark, N. J. 
















Bright, 
Quick, 


Fine Garage 


HOTEL 


THE TOWER OF HOSPITALITY 


When You Come 
to the FAIR 


Inviting Rooms 


Cheerful 


In the Heart of the Loop 
Only $2.50 up with Bath 


MORRISON cuicaco 


Electrical Manufacturing 








© WAXES 
e COMPOUNDS 
e VARNISHES 


For Insulation of Condensers .. . 


Transformers, coils, power packs, pot heads, 
sockets, wiring devices, wet and dry bat- 
teries, etc. Also WAX SATURATORS for 
braided wire and tape. WAXES for radio 
parts. Compounds made to your own speci- 
fications if you prefer. 


ZOPHAR MILLS, INC. 


Founded 1846 
242-246 Lorraine St., Brooklyn, N. Y. 





TUBING, Flexible Metallic 


Fischer Spring Co., Chas., 238 Kent Ave srooklyn, N. Y. 
White Dental Mfg. Co., S. S., Industrial Div., Knickerbocker 
Bidg.. New York, N. Y. 


TUBING, Varnished Fabric (Spaghetti) 


Brand & Co., William, 263 Fourth Ave., New York, N. Y. 
**Turbo’’ 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 

Glenn & Co., J. J., 35 S. Desplaines, Chicago, Ill : 

Mica Ansulator Co., 200 Varick, New York, N. Y ‘‘Em- 
pire 

TWINE, Armature 

Mica Insulator Co., 200 Varick, New York, N. Y 

UNITS, Rods and Grids, Resistance 

White Dental Mfg. Co., S. S., Industrial Div., Knickerbocker 
Bidg.. New York, N. Y. 

Ward Leonard Electric Co., 37 South St., Mount Vernon, 
_ **Ribflex,’’ ‘‘Ribohm,’’ ‘‘Vitrohm”’ 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox’’ 

VALVES, Electrically Operated 

Mercoig Corp., 4215 Belmont Ave., Chicago, 11] 

Supreme Electric Products Corp., 79 Mt Hope Ave 
Rochester, N. Y 

VARNISH CONTROL UNIT 

Dolph Co., John C., 168 Emmet, Newark, N. J 

WASHERS, Lock 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave Chicago 


Ill 


WASHERS, Metallic 


Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O 





THERMOSTATS 
for low tempera- 
ture controls. 
Over one million 
“*Midgets’”’ now 
in use. Accuracy 
assured. 


MIDGET THERMOSTAT, Inc. 
6 Dawson St., Newark, N. J. 





FLEXIBLE ARMS 


for portable and therapeutic 


lamps, etc. Made of steel and 
brass In all Finishes. Special 
arms designed te your re- 
quirements. Write for prices. 
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THE CHAS. FISCHER 


SPRING CO. 


238 Kent Ave. Brooklyn, N. Y- 












Service 


Facilities 

















Where shall I buy | 
the CONTROLLER 
I need? | 


---See page 41 
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WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; 
ishing; Chatterton’s Compound; Sealing Cement. 
Dolph Co., John C., 168 Emmett, Newark, N. J. 
General Electric Co., Merchandise Dept., Bridgeport, 
Mica Insulator Co., 200 Varick, New York, N. Y 
Roebling’s Sons Co., John A., Trenton, N. J. 
Zophar Mills, Inc., 242 Lorraine, Brooklyn, N. Y. 


Saturating and Fir 


Cc 


WELDING RODS & EQUIPMENT 
Ryerson, Jos. T., & Son, Chicago, Il. 


WINDERS 
Induction Coil. See Winding Machines, Coil 
Electromagnet. See Winding Machines, Coil 


WINDING MACHINES, Coil 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIL 
Seifert, Inc., E. R., 315 E. Washington, Syracuse, N. Y 
Universal Winding Co., Boston, Mass. ‘‘Leesona”’ 


WINDINGS. See Coils, Finished. 


WIRE, BARE 


Copper, Phosphor Bronze, Steel, Iron; Armature Bandling 
American Steel & Wire Co., 208 8S. La Salle, Chicago, 1! 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
General Cable Corp., 420 Lexington Ave., New York, N. Y 
Hoskins Mfg. Co., Detroit, Mich. 

Roebling’s Sons Co., John A., Trenton, N. J 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copperweld 


General Cable Corp., 420 Lexington Ave., New York, N. y 


WIRE FORMS 


American Steel & Wire Co., 208 S. La Salle, Chicago, | 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. \ 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, INSULATED 


American Enameled Magnet Wire Co., Port Huron, Mic! 
American Steel & Wire Co., 208 S. La Salle, Chicago, Ill 
Belden Mfg. Co., 4623 W. Van Buren, Chicago, Il. * Colorub- 
ber,”’ ‘‘Nitro’’ 
Heights, Tl. 


Diamond Braiding Mills, Chicago 


General Cable Corp., 420 Lexington Ave., New York, N. Y. 
“‘Enterite,’’ ‘‘Peerless’’ 

General Electric Co., Section Y-229 Merchandise Dept., 
Bridgeport, Conn. ‘“‘GE-Flex,’’ ‘‘Deltbeston’’ 

Gilby Wire Co., Riverside Ave., Newark, N. J 

Roebling’s Sons Co., John A., Trenton, N. J 

WIRE, Magnet 

Acme Wire Co., New Haven, Conn 

American Enameled Magnet Wire Co., Port Huron, Mick 
American Steel & Wire Co., 208 S. La Salle, Chicago, Il 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘‘Cot- 
enamel”’ 

General Cable Corp., 420 Lexington Ave., New York, N. Y 

General Electric Co., Section Y-229, Merchandise Dept 
Bridgeport, Conn **Deltabeston’’ 

Roebling's Sons Co., John A., Trenton, N. J 

WIRE, Resistance 

Driver-Harris Co., Harrison, N. J ‘“‘Advance,”’ ‘‘Calido 
“‘Climax,’’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,”’ ‘‘Lohn 
“‘Gridnic,’’ ‘‘Radiohm,’’ ‘‘Ohmax,’’ ‘‘Midohm,”’ ‘Comet,’ 
“TIdeal,’’ “‘Karma,’’ ‘‘Lucero **Nichrome’’ 

Hoskins Mfg. Co., Detroit, Mich “Chromel,”’ ‘Copel 
“‘Chromel-Alumel”’ 

ZINC 

New Jersey Zinc Co., 160 Front, New York, N. Y Horse 
Head”’ 

lz 








BRASS WASHERS 


Standard sizes in stock. Special sizes made to 


oe — Also washers and stampings of any @ 
metal. 
Low Prices Quick Service 


Guarantee Specialty Mfg. Co. 
9610 Carr Ave. Cleveland, Ohio 
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LIFE 


in your heating devices 
equip them with 
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made by 


DRIVER~HARRIS COMPANY 


HARRISON, NEw JERSEY 


SAFEq 
ne ——/ 


UNDERWRITERS” 
LABORATORIES 
INSP. CORD 


INSULATED 
ELECTRIC WIRES 


When You Need 


Quick Service 
Without Sacrificing Quality. 


Try Us 


CORD SETS 
FLEXIBLE CORDS 
SOFT RUBBER PLUGS 


SALES OFFICES IN CHICAGO, CLEVELAND, 
MINNEAPOLIS, LOS ANGELES 


DIAMOND BRAIDING MILLS 
" CHICAGO HEIGHTS, ILLINOIS 
<—. PHONE CHICAGO HEIGHTS 1666 


Electrical 


Manufacturing 


MAGNET 


AL 
& COILS 


For twenty years “AMERICAN” 
magnet wire and coils have been 
helping to build better electrical 
machines, appliances and devices. 
The most exacting requirements 
have been met; uniform quality, 
quick shipment and better prices 
have spoken for themselves. 
They will do so now, if you will 
let us quote you. 


We Also Manufacture: 
Bare, Enameled, Cot- Automobile Wire and 
ton and Silk Covered Assemblies 


Wire Braided and Stranded 
Antenna and Annun- Wire 
ciator Wire 7 
Ignition, Radio and Rubber Covered Wire 


lay Coils Vega ‘“Chromoxide” 
Special Rolled Shapes Refractory 


AMERICAN ENAMELED 
MAGNET WIRE COMPANY 
Port Huron, Mich. 
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| 

THomas Pre-Coatings as electri- | 

cally applied by the Thomas Method are | 
uniform, non-porous, crack and peel 
proof under deep stamping and forming 


operations—a safe specification always. 


cn 


rr fi TTY Alaa) 
| Mm ti \ 
ROSES COSEORE 


Sis 


Zinc Coated Thomastrip provides 
either an appealing and durable rust- 


resistant finish, or a rust-resistant under- 


C 


coat for paint and lacquer finishes. 


Copper Coated Thomastrip provides 
the base for further plating, or a rust- 


resistant finish for inside use. 


Send for test samples—specify gauge, 





width, temper and coat desired. A Thomas 
Representative will gladly analyze 
your requirements without obligation. 


ELECTRO @coareo 


.e; Thom Seri 
a pom trip COMPRESSION MADE IN ALL METALS 
COLD ROLLED STRIP STEEL EXTENSION AND IN ALL WIRES 
STEEL ah, SPECIALIZED WIRE FORMS & cong tor our Cataleg 
: PRODUCTION 


WARREN aT ceaav e¥eaa mL Quotations gladly furnished 


THE PECK SPRING CO. 


PLAINVILLE, CONNECTICUT, U. S. A. 
















September, 1933 Electrical 


= 
j 








CAPACITORS _ wil imoresnated) 





for Capacitor Motors 


Our many years successful experience as 
manufacturers of capacitors for the cor- 
rection of power factor thoroughly 
qualifies us in the Capacitor Motor field. 


Let us solve your capacitor problems 


MAGNET WIRE — COILS 


ACME WIR 
: VARNISHED INSULATIONS 


Products 


THE ACME WIRE CO. 


New Haven, Conn. 
Branch Offices in Principal Cities 











_ 


Important Announcement 
to the Users of RECTIFIERS 








Illustrating the 


NEW 
Type “H” Units 


-B-L 





3 to 120 (14, to 50 
vorrs RECTIFIERS «..... 

Direct Unfiltered 
Current (Electronic) and Filtered) 


for time clocks, burglar alarms, telephones, 
exciter lamps, speakers, signal systems, charg- 
ing batteries, amplifiers, amateur and broad- 
cast transmitting tube filament supply, volume 
indicators, relays, electric fuel pumps, electric 
organs and many other types of direct current 
equipment. Let our engineers assist you. 
Write for literature 



































\LS ) 
RES |The B-L ELECTRIC cad - fel Roel = 

MFG. COMPANY [1x6 (17145) ears 
ales ST, LOUIS, MO. ., RADE MARR ens 7a 





| CONDENSERS 





See Our Catalog in Electrical Trade Catalogs Pages 109 to 113 inclusiwe 


RE ee 





Manufacturing 


is ueeded and 
these durable Chromalox Cartridge Units 
are easily adaptable and installed. Heating 
all kinds of precess and production ma- 
chinery, melting pots, steam generators, 
soldering irons, platens, dies, burning 


brands, etc.—are but a few of the many 
applications of Chromalox Cartridge Units. 


DOZENS OF SIZES AND RATINGS from which you 
can pick the right unit to fit and build into 
your products. Outside diameters from % 
in. to 3% in. Lengths from 1% in. to 3 ft. 
Standard ratings from 50 to 8000 watts. 
What’s more, any of this wide variety of 
sizes and ratings can be supplied in brass, 
copper, steel or stainless steel casing. Four 
types of terminal construction. 


WRITE FOR ILLUSTRATED CATALOG complete 
with prices, listing over 300 standard sizes 
and ratings, plus drawings showing types 
of terminal construction, and how to install 
Chromalox Cartridge Units. Tell us about 
your particular heating problems (either 
products or processes) and take advantage 
of the valuable help Chromalox engineers 
will quickly give you in solving them. 


yr FF WW H ®F 


Clip and Mail With Your Business Letterbead 
»pEdwin L. Wiegand Co., 


help us determine how to properly heat 


WE DO OUR PART 


7530 Thomas Blvd., Pittsburgh, Pa. 


Please send us, without obligation, Chromalox CARTRIDGE 
UNIT Bulletin C-113—listing over 300 standard sizes and 
ratings, with prices. Also send us any special data that will 
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¥sco- 


COPPER 
SOLDERING LUGS 


A Size 
and Type 
for Every 
Purpose 





HE ILSCO com- 

plete line of 
STANDARD LUGS 
includes: Round 
End—Square End— 
Two Stud Hole — 
Offset — Center 
Formed — Angle — 
Auto Cable—Heavy 
Duty as suggested 
by NEMA. Also, a 
NEW narrow tail 
lug which replaces 
the costly cast lug. 


write for 
Free Samples 


and prove for yourself that 
ILSCO LUGS are not only 
standard but are superior in 
design, appearance and work- 
manship. Also, ask for Catalog. 


ILSCO COPPER TUBE & 
PRODUCTS 5629 Madison Road 


INC., CINCINNATI, oO. 








“What 
BEARINGS 


should my motors have ?” 





In the Motor Tabulation this 
month (see pp. 32-33) the 
included the 


types of bearings used in vari- 





editors have 
ous motors. These data are of 
constant and primary impor- 


tance to the motor buyer, and 





will be kept up-to-date as part 
of the 


service of 


ELECTRICAL 


reader 
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IDEAL WINS 
In the Battle for PROFITS 
Under the NRA 


In order to conduct a profitable tions, terminal blocks, binding 
business under the NRA Code, it posts, ete. Leading electrical 
is necessary to produce as eco- manufacturers throughout the 
nomically as possible. country have _ elimin- 
Why use solder and ated wasteful produc- 
tape when you can tion methods by using 
join wires ten times Ideals. 

faster and 100% bet- Send for free sam- 
ter with Ideal Wire ples—Test Ideals in 
Connectors? Ideal Con. 
nectors also replace ex- Prove to yourself that 
pensive plug connec- Ideals save money. 


IDEAL 


WIRE 
CONNECTORS 


APPROVED BY UNDERWRITERS’ LABORATORIES 


IDEAL COMMUTATOR DRESSER COMPANY 
1008 Park Avenue Sycamore, Ill. 


METAL STAMPING SERVICE 


DRAWING 
STAMPING <== 
FORMING 


Small — Parts \a 
hf 
Eg Brass, Siaiate & Steel or 


PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


your own plant— 


G 








ROOMS i eel f 
BATHS (Zeit: 
AROOM and Mas ee ‘ore 
7 - ea . a note 
For TWO 2 and SRS ih 


220 SINGLE 1400, 
aa 4 
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Consult COLONIAL 


for Correct 
Electrical 
Porcelains 


Colonial compositions and 
processes give electrical 
manufacturers the highest 
ye ; possible quality in glazed and 
. ; ; ? unglazed porcelain for every 
PORCELAIN |\ De 
Thirty years of service ti ‘ Og 
the electrical 11 ; 
and a plant equip 
handle its 1 > : 
- d it most exact Above is shown an unglazed 
gemands are wortn your , refractory piece made by the 
nvestigation. ~aty process.” 
Makers of Electrical : i 
Porcelain’ Si one | } At left is shown a “wet 
wR SINS process” part we make in 
enormous quantities. 


Below is a typical “cast proc- 


ess’’ piece. 
if you are looking for just 


the right porcelain or a new 


source of supply, send us ; 
your blue-prints or inquiries. 

Engineering helps and prices 

furnished promptly by ex- 

perienced executives. 


The COLONIAL -~ 


INSULATOR CO. 
AKRON, OHIO 


MEMBER NRA 


Make us 
eoee Prove 


that our Quality Por- 
celain Eliminates Mis- 
fits and Ends Assembly 
Troubles. 


Careful, exact engi- 
neering and best mate- 
rials make our product 
superior in utility and 
appearance. Porcelain in 
attractive colored glazes. 


Write today for sam- 
ples or send your sketch 
or blue prints for sugges- 
tions and quotations. 


We are producing Special 
Porcelain Parts for many 
exacting buyers. Let us fig- 

ure on your requirements. 
we 0 ove rant 


THE AKRON 
PRODUCTS co. | | PORCELAIN CO., 


1525 First Street Akron. Ohio 
Sandusky, Ohio Chicago Office: 11 S. Des Plaines St. 
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oY; 


gn 
=a RID) 2 UTTON 


Saan> 


for Molded Parts for Any Purpose 


Consult 
AMERICA’S FOREMOST MOLDERS 


RICANE RECORD 
Ke) eT 


SCRANTON, PA, 


CHICAGO DETROIT CLEVELAND HOLLYWOOD, CAL. 




















NEW YORK 










How about 
























































SPECIAL 
your order? STUDS 
We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue Specifications 
to place their orders with MACHINE Meuterteile—Of the 
be at rm sence ee pitaed Ook heconeeee 
conclusive proof of quality, consistent performance. 
Accuracy n desi 
service and dependability. MACHINE and assemblage 
7 smooth ing—hig 
May we quote you on your SCREW NUTS an ” running—high 
9 Construction — Sci- 
order? entific, rugged—even 
wear-long  life-service. 
THE PROGRESSIVE MFG. CO. HOMER 
Torrington, Conn Commutator Corporation 
: 4750 Hough Ave., Cleveland, O. 











ON MY WAY TO 

;~% NEW YORK AND 

=F _THE PICCADILLY 

yar 
ww 


ba\-: best hotel | know! 











Near everything, just 
200 feet from Broad- 
way. Modern, hospit- 


BEAD 
CHAIN 


1S 


Dependable 






able, and comfortable. 
Like the Manager, 
/ like the rates —$2.50 
single, $3.50 double, 


for a room with bath! 


















Cas for pull sockets, suspension and 
ornamentation. It is made to uni- 
form standards in sizes, designs and 
metals, in bulk, cut lengths, or assemblies. 


MANUFACTURING CO. 
CONNECTICUT 


THE HOTEL 


PICCADILLY 


45th St. + W. of Broadway * New York 
WILLIAM MADLUNG, Mng. Dir. 
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A high grade fibre board 
for electrical insulation. 





A material of quality pos- 
sessing high tensile and 

























































= dielectric strength. 
> || From SLots to LEADs... 
i ee ere for every need an insulation 
s ing manufacturers of 
electrical equipment. *“‘Super-Micanite” and “Micanite” . . . Commutator 
Segments ; Commutator Rings; and many other forms. 
Flexible Plate, ““Micanite” Tape and combinations of 
Pulp Products Department Mica with papers and cloths. . . for motor and gener- 
ator slot cells. “Empire” Varnished Cloths and Papers, 
. Varnishes, Slot Papers, etc. Write for New Price Lists 
' WEST VIRGINIA Nos. 94 and 95 covering these quality Electrical Insu- 
PULP he PAPER COMPANY lations that assure lasting protection. 
l 
230 Park Avenue 35 East Wacker Drive MICA INSU LATOR COMPANY 
New York, N.Y. Chicago, Hil. 200 Varick Street, New York, N. Y.; 542 So. Dearborn Street, Chicago, IIl.; 
on 1330 Schofield Building, Cleveland. Branches at Birmingham, Boston, 
Cincinnati, Los Angeles, San Francisco, Seattle. Canada: Montreal, Toronto. 
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ARE YOU GOING TO 
WASHINGTON TO START THE 
WHEELS OF YOUR INDUSTRY? 


WHETHER it be in connection 
with Conferences on Industrial Codes or the 
administration of the $3,300,000,000 Public 
Works Program, the Willard is your logical 
headquarters—adjacent to 


General Johnson’s Office 

Office of Secretary of In- 
terior Ickes 

Home Loan Bank Hdatrs. 

Farm Loan Board 

Public Works Budget 
Hdatrs. 

New Commerce Building 

Office of Postmaster General 
Farley 

White House Offices 

Railroad Administration 


One 
WILLARD HOTEL 


“The Residence of Presidents” S 
14th and Pennsylvania Avenue eA ST eh TA 


WASHINGTON, D. C. shoei eh Bog 


vw 


H. P. SOMERVILLE, Managing Director Wehr e cuLy ole sti. RPORATION 
















You can 


Standardize on 



















The Wagner line includes all 
types of small motors general- 
ly applied on motor-driven ma- 
chinery, making it possible for 
you to standardize on Wagner 
motors. Whether alternating 
or direct current; single or 
polyphase; open, drip-proof, 
totally enclosed or explosion - 
proof; rigid or resilient-mount- 
ed, flange-mounted or built-in; 
sleeve or ball-bearing ; horizon- 
tal or vertical—there’s a Wag- 
ner motor now in existence, 
ready to be applied on the job. 





Repulsion-Start-Induction 

















There are 25,000 different 
type-horsepower-speed com- 
binations of Wagner motors 
(in ratings up to 400 hp). 
Certainly, your motor re- 
quirements are no greater 
than that! 
































For complete details, ask 
for Bulletin 167 describing 
Wagner small motors. 


Wagner 






















Direct-Current 





















MOTORS ° 
TRANSFORMERS 
FANS BRAKES = 










Wagner Electric Corporation 
6400 Plymouth Ave., St. Louis, Mo 


Gentlemen; 














Please send copy of Bulletin 167 on 
small motors 





If interested — ’ ications 
Name and Position 








also in 






large motors, 
Firm 





indicate here 





Address 





Vertical 














Resilient- Mounted Drip-Proof Explosion-Proof 











Acme 
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[RY “PHOTRONIC (cc) CONTROL 


___ Right tu 
"Osos! Dent! 


OR those manufacturers who prefer to do their own 
WESTON Kk ; : 

PHOTRONIC EQUIPMENT experimenting, Weston now supplies an inexpensive 
and practical means for them to determine the applica- 
tions of PHOTRONIC Control for mechanical equipment. 
mechanical operations, and processes of various kinds. 
A complete and inexpensive Weston PHOTRONIC Con- 
trol Kit now is available—containing all equipment and 
diagrams necessary to start immediate experiments with 


Mopet 594 , = - 
Photronic Cell in Mopet 594 this efficient and economical method of control. 


metal housing Photronic Cell in 
and visor Bakelite case 


The equipment included in this kit can be used as a 
smoke detector, burglar alarm, turbidity detector, door 
opener. counter for all classes of service, safety device 
on machines, ete., ete. These are but a few of the present 
industrial applications for the Weston PHoTRONIC Cell, 


D68690 Mopet 613 ic as . seni: ac ans ; ; 
as teins, eso t which has the peculiar faculty of transforming light 


oa er energy directly into useful electrical energy. 

There is hardly a plant or a process but what can be 
benefitted by the use of PHOTRONIC Control. It undoubt- 
edly has some application in your plant. Investigate its 
possibilities today. This new kit simplifies the job. Write 
for bulletin C2 which gives complete data . . . Weston 
Electrical Instrument Corporation, 582 Frelinghuysen 


Avenue. Newark, New Jersey. 
Mopet 30 - 


Sensitive Relay 


* PHOTRONIC— a registered trademark 
designating the photoelectric cells 
and photoelectric devices manufac- 
tured exclusively by the Weston 
Electrical Instrument Corporation. 





Monet 534 


Sensitive Relay 


Monet 630 


1000 Watt Auxiliary 


=| WEST 


Ustrumentls 





CORK THRUST 
CUSHION 


STEEL RETAINER 


NO END-PLAY NOISE WITH DELCO MOTORS 


The automatic end-play take-up used on Delco 


motors eliminates all objectionable end-play 
noise. Any longitudinal movement of the rotor 
is cushioned by the cork bumper which presses 
against the shaft. There is no need of replace- 


ment or adjusting, as the cork is properly lubri- 


cated and the wear is negligible. Millions of 
Delco motors with this cork end-play cushion are 
operating successfully in users’ homes. This is an 
exclusive feature of Delco motors. Before you 
place a new product in the field, eliminate the 


worry of end-play noises by using Delco motors. 


Deico motors are on display at'A Century of Progress 


DELCO PRODUCTS CORP 


ORATION, DAYTON, OHIO 


labora 
ing de 


THE s 





